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American's Boeing 707 and United 
Douglas DC-8. Scheduled to start 
service in 1959, these turbojet air- 
liners, with speeds close to 600 miles 
per hour, will cut coast-to-coast 


trovel time to less than five hours. 


a 


aircraft of the future call for... 
KAYLOCK 


TRADE MARK 


ALL METAL SELF-LOCKING NUTS 


Great names in aviation keep looking ahead for improvement 
in aircraft design. That’s why Douglas and Boeing hove speci- 
fied Kaylock self-locking nuts for the new Douglas DC-8 and 
Boeing 707 turbojet airliners 

Kaylock engineers, anticipating future needs in the field of 
aviation, have developed lighter-weight, higher-strength self- 
locking nuts to meet critical fastening needs of high-speed 
aircraft. The Kaylock name is a symbol of aircraft-fastener 


leadership, based not only on past performance, but on ad- 


vanced development that provides tomorrow's parts today. € * 


Kaylock Nuts are precision products produced in full conformance 
with Air Force-Navy specifications AN-N-5 and AN-N-10. 


THE KAYNAR COMPANY * KAYLOCK DIVISION + BOX 2001, TERMINAL ANNEX + LOS ANGELES 54, caur® 1956 


Canadian Distributor: Abercorn Aero Limited, Montreal 
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OF THINGS 
TO COME 


Stalwart sentinels, radar structures like these stand 


guard along our coastlines and far-flung frontiers. 


Shaped to close-tolerance contours by Goodyear 
Aircraft Corporation, they perform a mission of sin- 
gular importance: herald the approach of a stealthy 


enemy who would strike us from the air or sea. 


Their reliability is assured in a large measure as a 
direct result of the metal-working skills of Goodyear 
Aircraft—who builds these structures for such leaders 
as Bendix, General Electric, Sperry, Western Electric 
and others. 

They embody specialized engineering; meet exacting 
requirements. 

Some must be readily disassembled, air transport- 
able, capable of being set up and operating in scant 
hours. Some must be hurricane-proof yet mobile 
Others must operate effectively in extreme tempera- 
tures. Most must have beam-patterns coned to needle- 
point fineness. 

Why not call in Goodyear Aireraft and get the full 
story on these and other skills that serve so many so 
well? Address: Goodyear Aircraft Corporation, 
Dept. 931 AB, Akron 15, Ohio. 

RADAR STRUCTURE BROCHURE sent in answer 
to request on your letterhead. 


Theyre doing hig things at \ 
GOODFYEAR 
AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
Rewarding Careers for Engineers 
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The Douglas C-133A 
isa giant among cargo carriers. 


Navigator seats for these behemoths 


are designed and built by Weber. 








WEBER AIRCRAFT CORPORATION 
2820 ONTARIO STREET 


BURBANK, CALIFORNIA 





A Subsidiary of Weber Showcase & Fixture C 
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Feb. 5—Niloimiun Chars | p | 
nats oN I rans} t Assu., N \ 
NS 

heb 7—Ann il NI \\ t S Nip 
th N York Section | trument S 

! \mnicrica Garden City Hot 
Long Island, N.Y 

Keb. 7-S—Jct Kuow-ll Svimposimim fe 
med rs of Nat i B ' \ tt 
Assn sponsored USAT 1 it 
Wright-Patterson ARB, Oh hor deta 

Wilham K. Lawton, executi 
eta NBAA, 344 Pennsvivania Bids 
Wa lrinngete n+. D. ¢ 

Feb. 12—NAtlanti Commodity Rat Board 
International Nir Transport Assn, N 
York N \ 

Feb. 14-15—1957 ‘Transistor and Solid Stat 
Circuits Conference, University of Penn 

Ivana, Philadelphia, Pa 


Keb. 14-15—National Jct Age Conferen 
ponsored by the Air Force Assn. Shera 
ton Park Hotcl, Washington, D.C 

Keb. 16-19—6th Annual ‘Trade Show A 
Convention, Institute of Surplus Dealers 
N \\ York Trad Sh M Bldg Ni \ York 

Feb. 18—Helicopter Fares and Rates Work 


ing Group, International Air 


| Transport 


Assn... New York, N.Y 

Feb. 24-26—Sixth Annual ‘Texas Agi Itural 
Aviation Conferen & Short Course on 
Post Control, including aircraft and cquip 


ment displavs, Memonal Student Center 
Agricultural & Mechanical College of 
Texas, College Station. Fly-in parti 
mav use kasterwood Picld 

Feb. 25-26—Nlid Scason Mecting, Canadian 


Acronautical Institutc. Ft. Garry Hotel 
W inmipeg 


ipants 
pan 


Feb. 26-28—W estern Joint Computer Con 
ference, sponsored by IRI AIFF and 
ACMI. Hotel Statler, Los Angeles, Calif 

Mar. 5-7—Fifth Annual Air Safety Forum 
Air Line Pilots Assn... Hotel Shoreland 
Chicago, II 

Mar. 7-9—National Conference on Aviation 


Education, Hotel \lavflower, Washing 
on, DC 

Mar. 11-15-1957 Atomic Exposition. in 
Iuding Nuclear Fnginecring & Scien 


Continued on page 6 
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FRAMICAST 


HAS CHANGED 
DESIGN CONCEPTS 


















- - - IN AIRCRAFT BRAKE SYSTEMS 

When aircraft landing speeds became 
too fast for braking systems of light 
alloys, CERAMICAST made 
sible backing pl ites in 
cast steel that will stand the 


it pos 
to produce 
Stresses 
and high temperatures placed on the 
landing 
ers and fighters 
* Backing plate designs of six 
US been 


gear of today’s super bomb- 
when they “touch 
down 
major 
converted from hght alloys to the cast 


steel of Lebanon's CERAMICAST 


pre CESS 


IN JET ENGINE COMPONENTS 

This jet removal track for the Chance 
Vought FSU-1 was 
inally designed 
which made quantity produc tion ex. 
cessively expensive. Now produced 
by Lebanon's CERAMICAS'I proe- 
part retains the 
orig- 
saving 


aircratt have now 


Crusader orig- 


is a machined part, 


ess in cast steel, the 
desirable characteristics of the 


inal, at a considerabl 


IN THE BOTTLING INDUSTRY 


smoothness 


cost 


To produce the surface 


and close tolerances of this bottling 
cap guide, engineers at Pneumatu« 
Scale Co. specified CERAMICAST 
The thin metal sections and accu- 
rately pockets are 
cant Lebanon's new 


casting process 


IN AIRCRAFT FUEL SYSTEMS 

The unique advantages of the 
CERAMICAST process are illus 
trated in this jet engine fuel valve 
Practically impossible to produce as 
a sand casting, this component is 


easily adaptable to CERAMICAST. 


recessed signifi- 


idvantages of 


OUR SERVICE TO YOU 


If your design project utilizes cast steel in any form, 
CERAMICAST may provide quality and cost advantages 
Let our engineers discuss the process with you and its applica- 
bility to your problems. Write for complete descriptions and 
applications of the CERAMICAST process 


* CERAMICAST is a registered trademark 


LEBANON STEEL FOUNDRY 


63 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Mar. 18-2] —National Convention, hastitut 
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md Totcl Waldorf-\ mt 0 
Mar. 1S8-2]—birst NIthtary Automation 1 
position, Now York Trade Sh Building 
highth Ave. New York. Por deta 
4ichard Rimbach  \sse it ‘Tt 
Ridge \ Pittsburgh 12. Pa 
Mar. 19-21—1] 51st National Meecting of th 
Amerman Met logical S ty; | vel 
t f Chicage 
Mar. 27-29—} ducational ¢ ! Ra 
ciation Effects on Materials, sponsor 
(fh f Naval Research and Glenn I 
Marti Ce Johns Tlopk bi niversits 
Baltimer \Id 
Apr 2-5—Nationa \cronant \lecting 
Nal nif Prod t » borun md Nw 
UNIQUE DU MONT MINIATURE eee oer ee 
S t of Automotive Puemect Hot 
Connnodor New York 
DISPLAY SYSTEM PROVIDES Wr. 3-5-—Spring Mecting. American Rocket 
Socict). Sheraton Park Hotel, Washing 


INSTRUMENT-PANEL RADAR FOR AIRCRAFT i er 


nold Nir Society, including aviation equip 


Gives 200 foot-lamberts brightness... clear, sharp a a =: Hotel New Yorker, New 


. . . 7 ork. 
readings ... even under high daylight conditions! May 1-3—Spring Mecting and Exhibit, So 
ciety. for Experimental Stress Analysis, 

Hotel Statler. Boston, \fass 





This unique system is another example of Du Mont’s practical “ 

2 OG i Mav 6-8—2Sth Annual Meeting, Acro Medi 
engineering in the field of cathode ray tubes and ee fe i Matis BEd ci 
associated circuitry. Colo 
It was designed and built for the Air Force by Du Mont | May 8-11—15th Annual National Forum, 

: American Helicopter Society, Sheraton 


| Park Hotel, Washington, D. C 
Mav 24-June 2—22nd Paris \ir Show, So 
cigtv of French Aircraft Constructors, Lc 


specifically for use in aircraft instrument panels. 


For 25 years, Du Mont has been designing and building a wide 


variety of display systems: sea-and-airborne radar, tactical TV, Bourget Airport, Paris 
missile guidance and testing, and others, for both June 1-9-1 inst Annual National Aviation 
government and industry. Trade Show, Monmouth County (N. J.) 
ee t , ili alized displ 2 \irport 

your current projects involve specialized display equipment, June 23-25—29th Annual Mecting, Aviation 
call on Du Mont. Distributors & Manufacturers Assn.. The 


Broadmoor, Colorado Springs, Colo 
July 12-13—British Lockheed International 
Acrobatic Competition, the National Air 
Races (third round) and the King’s ‘Cup 
\ir Race, Coventry Civil \erodrome, 
Bagington, England 
| Sept. 1-6—Sixth International Acronautical 
Conference, Roval Acronautical Socicty 


Qo ind Institute of the \cronautical Sciences 

ALLEN B. \ a Folkstone and London, England 
| Sept. 2-8-1957 Flving Display. Socicty of 
: a | British Aircraft) Constructors, Farnbor 


ough, England 


LABORATORIES, INC. 7: Sept. 9-13—13th Annual Gencral Meeting. 


Among Du Mont’s Contracts and Customers: Arma Div. of American Bosch Arma 
Corp. ¢ Federal Telecommunication Lab. * General Electric Co. * Glenn L. Martin Co. 
* IBM © Otis Elevator Co. * Raytheon Mfg. Co. * Republic Aviation Corp. * Sperry 
Gyroscope Co. * Sylvania Electric Products Inc. * Westinghouse Elec. Corp. * Atomic 
Energy Commission * Navy Dept. * Dept. of Army * U.S. Air Force * Dept. of Commerce, 


‘ Y 
iG eg International \ir Transport Assn.. Madrid 
Oct. 2-4—Tenth Annual Mecting & Forum, 
: National Business Aircraft Assn.. Cosmo 
politan Hotcl, Denver, Colo 
Allen B. Du Mont Laboratories, Inc., Executive Offices, 750 Bloomfield Avenue, Clifton, N. J. Nov. 18-29—Technical Conference, Inter 
West Coast Office: 11800 West Olympic Blrd., Los Angeles 64, Calif. national Air Transport Assn., Miami, Fla 
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A Missile Could Go § A Long Way with 
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The manufacturers of jet aircraft engines, (and American 

Welding supplies every major jet engine manufacturer), have learned 
that there is an inherent savings of material and machining 

time in the use of flash-welded rings and components fabricated 
from mill-rolled and extruded shapes. 

Might there be a lesson here for the manufacturers of 

missiles? We think that a missile could go a long way using 
Amweld’s facilities and know-how. 

Why not contact our Industrial Products Division today for more 
information about how Amweld may serve you. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Dietz Road * Warren, Ohio 


The World's leading Monufacturer of Welded Rings 





THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNE CATALOG 


LINEAR ACTUATOR 


R-5170 
350 Ib. max. op. load 
wt. 0.97 Ib. 






GENERAL 
ENGINEERING DATA: 





1 26 voit de split field, series wound 
reversible, intermittent duty motor 
with magnetic brake. Available 
with thermal overload protector. 


2 Unit includes limit switches ex- 
ternally adjustable through entire 
length of stroke, positive overtravel 
stops, overload clutch, and anti- 
rotation device. 


3 Maximum operating load — 350 Ib. 
Ultimate static load —1000 Ib. for 
12 inches maximum extended BAS, 
length. - fy 


4 Weight 0.97 Ib. 
Plus 0.03 Ib. x stroke in inches. 
Plus 0.04 Ib. for thermal overload 
protector. 


5 Maximum dimensional tolerance 
+03 in. unless otherwise specified. 


§ Dimensions given are minimum 
lengths for zero-stroke. To deter- 
mine minimum length for required 
stroke, add stroke plus stroke 
overtravel plus total end fitting 
adjustment. } 
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LINEATOR® ¢ ROTORAC® eo TRIM TROL® e ROTORETTE® + ANGLGEAR 


DIBBOBAZ  . 





NEW AIRBORNE CATALOG 


AIRBORNE ACCESSORIES CORPORATION 
Contains full information on the Airborne 
HILLSIDE 5, NEW JERSEY line of electro-mechanical actuators, feel 
systems, and electric motors. Write us for 


Represented in Canada by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. your free copy today. 





IN ENGINEERING THE 6: 


GROWTH IN SKILLS 


OPPORTUNITIES ARE IN AVIATION e IN AVIATION THE BEST 


Qu. \ 








Ct Temco GROWTH tobls the toy 


Growth — in engineering skills, for example, tells 
the Temco success story. 


In 1946, Temco was equipped to handle only four 
basic aeronautical engineering functions. Today, 
more than 150 different specialized skills are repre- 
sented in the many groups that make up Temco’s 
engineering departments. Included in this list are 
specialists in such advanced activities as nuclear 
engineering, operations research, electronics guidance 
and thermodynamics. 


Similar growth in management and production skills 
has equipped Temco successfully to translate its own 
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AIRCRAFT CORPORATION, DALLAS 
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and other designs into jet aircraft, missiles and 
weapons systems. 

This continuous growth of engineering capabilities 1s 
creating new opportunities month by month. If you 
are looking for a challenging opportunity in aviation, 
you'll find it at Temco. 


Mr. Joe Russell, Engineering Personnel 
Room 10-F3, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story 
of unusual opportunities for creative engineers. | am 


especially interested in 











ADDRESS 8 





City 








OPPORTUNITIES ARE AT TEMCO 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION © IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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NOW! NEW KAISER ALUMINUM EXTRUSION PLANT 
SPEEDS SERVICE TO MIDWESTERN INDUSTRIES 








Kaiser Aluminum’s new, modern extrusion plant at Dolton, Illinois now makes 
possible even faster service to users in midwestern industrial centers, 

Strategically located in the heart of America’s industrial complex, the Dolton 
plant’s expanded production facilities assure you of an abundant, convenient 
supply of high quality aluminum extrusions. 

Production facilities include five extrusion presses —two 850-ton presses, one 
1250-ton press, one 2100-ton press and a 3000-ton press now being installed. 
The plant can supply 18,000,000 pounds of quality extruded shapes and tubing 
a year. 

Modern remelt, billet casting and die making facilities, plus a 100-ton 
stretcher, make Kaiser Aluminum’s Dolton plant one of the most complete ex- 
trusion plants in the country. 


THREE KAISER ALUMINUM EXTRUSION PLANTS SERVE YOU 


With the new plant at Dolton, three Kaiser Aluminum extrusion plants are now 
in operation to meet your increased demands. 

At Halethorpe, Maryland, Kaiser Aluminum operates two other plants; one 
with an annual capacity of 46,000,000 pounds, the second with an 18,000,000 
pound annual capacity. 

Two huge 8000-ton heavy presses in the second Halethorpe facility produce 
hollow shapes up to 24 inches in maximum cross-sectional dimensions, and flat 
sections up to 32 inches wide, 85 feet in length. 

These three plants place at your disposal one of the largest, most versatile 
extrusion operations in the nation. Whether your requirements are military or 
commercial, Kaiser Aluminum is geared to deliver the highest quality extruded 
products in the shortest possible time. 

For immediate attention to any extrusion request, contact the Kaiser Alumi- 
num sales office listed in your classified telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chicago 11, Illi- 
nois; Executive Office, Kaiser Bidg., Oakland 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing. 
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WESTERN GEAR SYSTEMS 
FLY WITH NEW 
LOCKHEED MODEL 1649 
LUXURY LINER! 
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PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 





























Western Gear's wing flap system on 

Lockheed's newest and largest luxury liner, 
Model 1649, using ball screws to actuate 

335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 

both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 


Assignment to design and construct such important 

control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 

every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
‘recommendations. Address General Offices, 

Western Gear, P.O. Box 182, Lynwood, California. 


"The difference is reliability” * Since 1888 


Wesrern Gear 
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Nowhere else in America can you 
find equivalent conversion 
facilities or experience 





space all contained under one roof. 


We can convert your airplane's inte- tanks. instruments, the finest in radar 


rior to make it an airborne office, a 
combination office and lounge, a luxu- 
rious passenger carrier, a combination 


Our customers are our best recom- 


and radio equipment and new com- 
mendation. They include the finest 


plete systems in all categories. 
Engineering, sheet metal, structural aircraft, industrial and commercial 
companies in the United States. 
We invite you to inspect our facil- 
ities. Write or telephone for complete 


information about our services. 


passenger and cargo carrier or to any analysis, design, cabinet making, trim 


other specification you desire. work, testing and other work are 
We can improve its performance 


with larger engines, auxiliary wing 


accomplished in our own facility. This 
covers more than 100,000 feet of floor 


CORPORA (ON 
AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 





Conversion and Modification * Custom Interiors * Electrical and Instrument * Radio and Electronics * Engineering Service * Turn-Around Service 
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OF THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, zerol, helical, worm 
gears ... anti-backlash gears . . . differentials . . . 
gear trains ...complete computers, Atlas “‘pre- 
cisioneers’”’ them all to the most exacting specifi- 
cations of electro-mechanical equipment. 

Fine gears of all types and the modern equip- 
ment to make them are just one phase of the com- 
plete facilities of Atlas. Whether your product is a 
specialized part for electronic equipment or a com- 
plete vlectro-mechanical assembly Atlas will engi- 
neer precision assemblies and components to your 
requirements. 


“Fiowe Mawing Board... toe Production Lire” 


Sim. 3 R sey 
tw eye 





Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modern cost- 
cutting tool and technique is at your service . . 
plus quality control, functional testing and modern 
electronic recording gear checking equipment. 

From idea stage to production efficiency Atlas 
“creative engineering’’ can help you get your 
product underway quicker and at lower costs. 
Write today for booklet ‘“‘Precisioneering Electro 
Mechanical Equipment.” Atlas Precision Prod- 
ucts Co., Philadelphia 24, Pa., (Division of Pru- 
dential Industries). 
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EFLON HOSE is the most reliable leakproof seal at the coupling... pro- "2. 
type of flexible line for continuous vides thin wall tubing with proper 3 
operating temperatures of —65° F to flex life. With Fluoroflex-T hose, > St 
+450° F and for corrosive fluids .. . you're sure of high integrity, aircraft 733 
even nitric acid. quality lines. SINT 
The patented compound of Teflon Resistoflex is the first and leading ta 
used in Fluoroflex®-T hose makes it hose assembly manufacturer extrud- —_ 
unique. This compound imparts high ing its own Teflon tubing and having | 
tensile and tear strength... assures a full control of tube quality and entire 


hose assembly. Over 4 years success- 
ful flight service stand back of this 
original Teflon hose. Send for details. 

RESISTOFLEX CORPORATION, 
Roseland, N.J. Western Plant: 
Burbank, Calif. 


® DuPont trade mark. « © Resistoflex trade mark. 
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20th year of service to industry & "4 


esistoflex 











New TDI Type 1202A Voltage 
Controlled Oscillator* 
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Acteat Size of Unit (Height: 3%”, Width: 1°%c", Depth: I'he", Weight: 8 ounces). 


This new TDI voltage-sensing subcarrier os- 
cillator weighs in at only 8 oz.—is approxi- 
mately one-half the size of previous oscillators 
—contains only two tubes, compared to pres- 
ent day five-tube circuits—but these are no 
indication of its outstanding performance! 
Reliability under typical (and that means ex- 
treme) environmental conditions is nothing 


short of amazing. 


Interested? You can learn more by sending 
today for free technical data and detailed 


specifications of TDI’s newest precision com- 


ponent for in-flight telemetering. Bulletins of 


other TDI remote instrumentation products 


sent on request. 


*Pat. Pending 


BUILT FOR ENDURANCE! 


TEMPERATURE— Designed for operation from 
to +100° C 


65° Cc 


ALTITUDE— Center frequency stability within +17, of design 
bandwidth with variation in altitude from sea level to 80,000 
feet (temp. constant) 

ACCELERATION—Center frequency stability within + 1.0% of 


design bandwidth under constant acceleration of 50g in each 
direction of each major axis 


SHOCK—Center frequency stability within +39 of design 
bandwidth after being subjected to 60g, 10 millisecond dura- 
tion impact shock in each direction of major axis 


VIBRATION—Center frequency stability within + 39% of design 
bandwidth when subjected to sweep vibration of 0.06 inches 
double amplitude from 10 to 55 cps and 10g from 55 to 2000 
cps (three minute duration total) in each major axis. Noise 
output less than 3% peak to peak of DBW, 


TDI’'s newest office is now located at 305 Washington Avenue SE, Albuquerque, New Mexico 


-PTELE- -DYNAMICS INC. 
A Raymond Rosen Corporation 


SOND AND WALT STRERTS: FAP_ADELPTRA 4 PENNSYLVANIA 
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SCINSEAL 


WIRING ASSEMBLIES SEALED 
FOR ENVIRONMENTAL PROTECTION 
























Here is the ideal protection for wiring assemblies 
requiring a high degree of environmental resistance 
without the use of metal conduit. 


Can be tailored to meet 
individual needs and say” 


Scinseal. originated and developed by the Seintilla 
Division of Bendix*.is a multi-purpose thermo-plastic 
material designed to protect and seal vital wiring 
assemblies from every operational hazard. 

By the combination of plasticizers. stabilizers, 
pigments and fillers, Seinseal has been formulated to 
meet the requirements of many adverse conditions. 

For example, one usage may require low-tempera- 
ture flexibility. while another is concerned primarily 
with a high temperature condition, and still other 
applications may present fuel and acid problems— 
or perhaps a combination of all of these character- 





istics is the desired result. Scinseal is used in such specialized fields as underwater 


That is why Scinseal is virtually a miracle material, 
for it can be “tailored” to meet a wide range of 
requirements, and at the same time, minimize the 
weight of the finished product. 


devices, ground radar equipment, missile control wiring. 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Seinseal can be provided in a variety of solid 
colors. and can be hot stamped to provide positive 
identification. Many electrical connector adapter molds 
are available. as well as the T’s. Y's and variable 
molds necessary to provide reliable assemblies of 


Gen Ox 


anv configuration. SCINTILLA 


Detailed information and data on Scinseal available 
on request, DIVISION 
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Discobolus (Discus Thrower) 


oa In National Museum, Rome. 
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CREATIVE LEADERSHIP is the ability to originate a new beauty, new 
quality...or new capability. Numerous examples of Summers Design 
Originality, giving new standards of performance, are to be found in 
today’s Aircraft Guidance Instruments. For Leadership, for “creative 


craftsmanship)’ be Guided by Summers. 


NOW IN PRODUCTION FOR THE MiLI- Indicator (Latitude Corrected); Instan- 
TARY: Vertical Gyro Indicator (VGI) taneous Vertical Speed Indicator (IVSI); 
Phase | & Il; Turn and Slip Indicator; Remote Directional Gyro Indicator (Lati- 
Directional Gyro Indicator (DGI); Flight tude Corrected); and Spin Recovery 
Attitude Indicator (FAI); Directional Gyro Indicator (SPI). 











aes) SUMMers 
- Gy asewe amfbany— 


2328 BROADWAY + SANTA MONICA, CALIFORNIA 











Summers is producing: Flight Control Systems, A ircraft & Missile Components, and Flight Indicating Instruments. 
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tensile yield strength 


of Dow magnesium alloys after 100 hours at temperature 
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temperature 


New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-TS alloy extends further the Magnesium lightness is combined with strength at elevated 
range of conditions under which light metals can be used temperature in HM21XA-TS, offering new ways to save 
in aircraft design. Second in the series of sheet alloys weight or gain increased rigidity in the design of missiles 
designed specifically for elevated temperature applications and aircraft. This alloy is supplied in the -TS temper and 
it supplements the excellent characteristics of HK31A alloy, can be formed in this temper without the need for further 


HM21IXA-TS retains its properties at temperature during heat treatment after fabricating Samples of HM21NA-TS 


long periods of time. Even one hundred hours at TOO°F 
results in relatively little change in tensile yield, creep and nearest Dow Sales Office or write to THE DoW CHEMICAL 


COMPANY, Midland, Michigan, Department MA 1400A. 


along with detailed information are available. Contact your 


elastic modulus. 
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1957 Expansion Program 


During 1956 the aircraft industry again became the 
nation’s largest single manufacturing industry and the 
airlines set new records in trafic and revenue. 

\wianton Week's growth during 1956 matched the 
pace of the industry it serves, establishing new peaks for 
editorial impact, paid circulation, readership preference 
in the top-level scientific-enginecring-management groups 
and in advertising volume. 

Under the leadership of its editor, Robert B. Hotz, an 
expanded editorial staff is planning contmued growth to 
bring Aviation Week's readers the latest scientific. en- 
gineering, economic and political developments  first— 
when thev are of most value to the engincering- manage 
ment executives who direct the destinies of the dustry 
Aviation Week now has the largest staff of graduate 
engincers and engineering writers in the aviation pub 
lishing field. 


Plans for 1957 


Among the new developments planned for 1957 to 
increase and improve editorial service rendered our read 
crs are: 
© Fstablishment of a European editorial office in 
Geneva, Switzerland, to provide the same Ingh quality 
of coverage on foreign technical progress that now char 
acterizes Aviation Week's cngincenng reporting in this 
country, ‘The European editorial office will be directed 
by David A. Anderton, assistant managing editor (tech 
nical ). 
© Kstablishment of a southwestern editorial office in 
Dallas, ‘Texas, to provide on-thic spot covcrage of the 
fast-growing aviation Complex in the southwestern states 
centering on the Dallas-'t. Worth area 
an expericnced member of Aviation Week's Washing 


Craig Lewis, 


ton bureau, will head the southwe term office 
© Expanding technical coverage in the many new areas 
which aviation technology is now cmbracing 
@ Increased coverage of air transport technical and 
economic devclopments by a staff seasoned with actual 


airline experience. 


Record of 1956 


Editonal achievements during 1956 included” the 
following 
¢ Air Research and Development Command special 
issue published in August provided the latest imforma 
tion on the multibillion dollar USAF. research and 
devclopment program. 
¢ Air Transport Association's 1956 cdition of Facts 


and Figures on the airline mdustry published in Apml 
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Aviation Week will also publish the 1957 edition of 
Facts and Figures im its April 22 issu 

© Missile Engineering, a quarterly Compilation of mua 
terial on guided missile technology reprinted trom thy 
regular editions of Aviation Wark, began publication im 
September as a special service to readers im this segment 


of the aviation industry 


¢ Buyers Guide Fdition for 1957 was published in 
December with more than 40,000 aviation products of 
3,200 firms listed for casv reference by engineers, muh 
tary procurement officials and management 
© On-the-spot cditonal coverage of the Russian visit 
by General Nathan FF. TPwinng, USAF chict of staff; 
first-hand coverage of new Sovict aircraft unveiled at the 
‘Tushino air show; and interviews with Soviet aviation 
leaders in Moscow 

Winton Wrek will publish a special Research and 
Development Edition on May 1957 including a sp 
cial report on techmical progress in europe and Asia 
During 1957 we will also produce under contract the 
monthly unclassified official command magazine for the 


USAF Air Research and Development Command. 


Advertising Gains 


These editorial services have brought an all-time circu 
lation Ingh of 64.500 net paid subscnbers at the end of 
1956 with further expansion planned to reach 67,000 
subscribers bv the end of this vear. Coincident with this 


increase Our renewal rate also reached the highest per 


centage im our hustory LI. J. Lucey, an expencnced 
NMeGraw-Thill circulation man, has been named to the 


newly-created post of circulation manager of Witton 


Wrek where he will develop improved subscriber service 
and faster magazine delivery methods 

During 1956 Aviation Week published 4,555) pages 
of advertising representing a gain of 556 pages over the 
previous vear. This is the largest gam for the vear among 
all aviation publications. The first quarter of 1957 ind 
cates continued growth in this department under thr 


direction of kk. P. Blanchard, advertising sales manager 
Dunng 1956 Aviation Week advanced two notches to 


sixth place among all busmess publications on the ba 


of advertising pages and continued to be the only aviation 


publication among the first 20 largest magazines iu the 


nation, Climbing from 11th to Sth in this group 


\Wwiation imdustry prospects tor 1957 forecast leas 
growth im research and development activity, stable pro 
duction rates for both military and commercial aircraft 
and continued expansion for airline and business flying 


—Robert W. Martin, Jr. 
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THERMOCOUPLES TAKE 
JETS TEMPERATURE 





Fenwal Harness 
Is Foolproof, 
Has Long Life 


ASHLAND, MASS. One me- 
chaniec who'd never seen Fenwal’s 
Jet Engine Harness before installed 
it properly in fifteen minutes. 

A fool would need a few minutes 
more to do the trick, but he’d have 
to be an idiot to get it on wrong. 
Fenwal makes the harness, which 
senses a jet’s exhaust temperature 
with thermocouples, as simple as it 
can possibly be. It can be used for 
indication, control, or, with certain 
inexpensive modifications, for both. 

The service-life of the harness is at 
least hundreds of hours in excess of 
Government specifications. The ac- 
tual life can only be given as more 
than a thousand hours, since field 
tests were called off at that point, 
with absolutely no signs of failure 
apparent. 

Fenwal pre-forms the harness to 
fit your engine. and the installer 
simply slips it around the tail cone. 
Only two bolts for each thermo- 
couple lock the thermocouple to the 
harness and the harness to the 
mounting boss. All thermocouples are 
keyed, so that they can be installed 
only in the proper way. 

Terminal studs have been elimi- 
nated and vibration-induced 
breakage and short circuiting have 
been eliminated too. In _ place of 
studs are curved buttons on the 
thermocouples and flat buttons on 
the harness. These buttons make the 
contact between the thermocouple 
and the harness. 

As for maintenance, nothing could 
be simpler. If it ever becomes neces- 
sary to replace a thermocouple, only 
two bolts are involved. Since the 
contact buttons are exposed to air 
flow, removal of moisture and foreign 
particles from them is virtually auto- 
matic. The harness itself needs no 
care, since it is sheathed in stainless 
steel, and the bus bars are insulated 
with a special hard asbestos. 





RELIABLE AND FOOLPROOF 


- This Fenwal Jet Engine Harness senses jet engine tempera- 


tures with interchangeable thermocouples for indication and control purposes. It is 
exceedingly simple to install. It has been service tested for 1000 hours without failures. 


You don’t have to worry about the 
effects of differential expansion on 
the harness, either. The assembly is 
semi-flexible, and puts only light 
stresses on the bosses. The bosses 
don’t have to be “‘beefed up.” 

The system performs at ambient 
temperatures up to 1200°F, and 
Fenwal is prepared to make systems 
for higher temperatures on request. 

It is remarkably light. A  four- 
thermocouple system with a 21-inch 
diameter harness, for instance, weighs 
only 3.6 pounds, bolts and all. 

You will have no trouble integrat- 
ing the system with your own indica- 
tor or control schemes, or both. The 
circuitry is simple, too, with balanc- 
ing resistors in the thermocouple 
mounting pads for maximum control 


| 
| 


| 


accuracy. Tolerances are such that no 
adjustments are needed when a 
thermocouple is replaced. 

Contact your local Fenwal Sales 
Engineer, or write to Fenwal direct 
to learn how this system and other 
widely useful Fenwal concepts can 
solve temperature control problems 
now facing you. Fenwal Incorpo- 
rated, Aviation Products Division, 
122 Pleasant Street, Ashland, Mass. 





CONTROLS TEMPERATURE 
--. PRECISELY 
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In the Front Office 


William C. Jordan, aircraft manufact 
mg evecutin 1 director, Solar \urcraft Co 
San Diego. Calt 

red Mi. Glass. of the Ta pire Stat Bruild 
mg Corp. a director, N York Niwa 
In New York, N.Y 

Bovd 8. Oberlink, a Inpany group Vi 
president. a director, Mls Chaln Nha 
facturmge Ce Nhilwanh \\ 

James Mi. Johnston, r partners t 
Johnston, | non & Co... a director, \thint 
R woh Corp. \lexandna, Va 


i 
Alois W. Graf, Chicago attorm i 
tor, Waters Manufacturing, hh Wayland 


Nass 

Harry bk. Pinkerton, p lent. Int 
conutinenta blectromes Corp Nines 
NY 

ML. W. Tattle, vice pr dent and concn 
manage! Radiopla ( bsichian { 


Northrop \urcraft. In Nan Nuy Calt 

George k. Hawkins, cvcciut vice pr 
dent. Air Reduction Company In Ni 
York, N.Y 

bdmund B. Buster, \ president and 
general manager, Cherry Rivet Division 
lownsend Co... Santa Ana, Calif 

Charles 8. Rockwell, vice president and 
general manager, Ford Instrument Co, d 
vision of Sperry Rand Corp... Long Island 
City: N) > 

L. E. Dalton, vice president-mannfactur 
ing, Kelsev-Haves Co., Detroit, Mich 


Honors and Elections 


Carl Brady, a partner in bconomy Heh 
copters, Yakima, Washington, has been 
clected president of The Hehcopter Asso 
ciation of America, New York, N.Y 

C. J. Reese. president of Continental 
Motors Corp.. has been clected 1957 chau 
man of the Aircraft Industnes Association's 
Utility Airplane Coun i] Nir, Reese su 
ceeds Dwane | Wallace, president of 
Cessna Aircraft Co 


Changes 


Edward A. Beaupre, contract manager 
ind assistant to the president, Flectromes 
Corp. of America. Cambridge. Mass 

Leo Sevbold, assistant to the president 
Air Transport) | Association of | America 
Washington, D. ¢ 

J. Fo MeBrearty. assistant) general man 
wercommmercial aircraft: projects, Lockheed 
Nircraft Corp... Burbank, Calif. Also: Rob- 
ert \. Bailev, head new advance t 
rcs ! I ition ind Allen 
hare t progra t warhitars 
{ friend foreigi ornit 

Basil Blackwell, assistant) clicf cnginect 
Bristol \cro-bngines Limited. Bristol, Ing 


SVN i 
Maver in 


lircratt ie 


cl ’ 


land 
John HI. Carter and Stanley W. Burries 
managers, Lockheed’s Missile Systems din 
n two newlh established weapon svsten 
ranizations, Van Nuvs, Calif 


f engmecrng 


Joseph J. Jerger, director o 
National Water Lift ¢ division. of h 
Cleveland Pneumati Tool Co.. Kalamazoo 
Nich 
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INDUSTRY OBSERVER 


P Watch for USAF decision soon on the medium range mterceptor compe 


tition with North Amencan having the misidc t ‘ee ct th nit t 
| khe« North ~P mil Convair are the other con tite Phe medion 
ne uterceptor will be put info productos iist ft th lon ran 
iterceptor category for which North American and Northrop were com 
ting before the project wa itched by USA d t i shortage t 

arch and development fund 


> Second Convair B-58 Hustler supersonic medium bomber is scheduled tor 
its first flight next weck at Pt. Worth. 


PCrunnnin Pl lt owered by the General J t ro t t 

cag considercd as au MDAP program interceptor to bolster defenses of 
NATO: countn his [79 powered version of the | r has flown mor 
than | 220 mph mad reached altitudes above 72.000 ft. on flights at Edward 


AES (AA -19ec) 24, ot 

> Range of Convair Verrier, ship-based anti-aircraft missile to become stand 
ard armament for Navy frigates, will be increased to 20 miles instead of its 
current ten-mile reach. 


> \t t four research proyects m the crvogenics ficld are bome carned out 
by the western branch of Fairchild Airplane and bagine Corp Strato 
Division. This low temperature research will includ stems, controls and 


thes for both missil nel curcraft 
> Strategic Air Command is scheduled to receive its first Bocing KC-135 
jet tanker in April, Aircraft will be delivered to Castle AFB for test pur- 
poses. Two of the tankers are expected to be operational by carly next 
vear. 


P Anim has sent out instructions for TE-21) pilots make running 
ind takeoffs whenever possible when operating on asphalt pavements. Heh 
mitward on 


landings 
ypter’s landing gear designed so that the wheels move 
mding. causing a high shearmg stress in the upper portions of the pavement 


> Roval Canadian Air Force is interested in the Vickers Vanguard as a 
possible replacement for its four-engine North Stars. ‘The North Star is a 
Canadair-built aircraft combining the features of the DC-4 and DC-6 and 
is equipped with Rolls-Rovce Merlin engines. 


P Stratos Division of Fairchild Engine and Airplane Co. has developed an 
ming solenoid for unpressunzed service at SO,000 ft. Next step in’ the 
Stritos program will be to check the unit for operation at altitudes abovs 
LOOLO0O0 ft 


> Sidewinder test firings against drones flving low over desert areas have 
shown that the reflected heat has produced no problems with the missile’s 
infrared homing system. Some concern had been felt tiat large heat masses 
would “jam” the seeker. 


P hate of Westinghouse J54 turbojet, privately finan by the compan 

hangs m the balance pending posstble high-level d ts farte 

Naither USAP nor Navy tas a pl iY heduled to take the 6.75 hy. thrrast 

ecru Dc tore Dey t nt W rhed 1 mirrow f powerphant 

portion of U.S. aircraft mdustt is considcnng alternate n ns mechudin 

nl nt tin t h Woostinghon \ t ( lurbine PD moa 
mK ) 


P Canada’s Department of Defense Production has prepared a letter of 
intent for the CL-44, a transport version of Canadair I td.s CL-28 mari 
time reconnaissance aircraft. Though it does not mean a contract is a 
certainty, letter does denote formal interest in the project. Instead of 
Bristol Proteus engine used in Britannia, from which CL-28 is derived, 
Canadair is considering use of the Bristol Orion or Rolls-Rovce ‘Twine 
engine, the Orion currently favored because of a power potential above 
its rated 5,050 eshp. 
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The Fairchild P-27 propjetliner represents a major advance 
in regional air transport... the attainment of new peaks in 





performance, passenger comfort, all-around economy. 


Performance: 280 mph cruising, superb small-field characteristics. 


Passenger comfort: spacious cabin, pressurized and air-conditioned; 
the F-27 permits unobstructed views from the panoramic windows. 

Versatility: the F-27 in its executive transport version matches the 
features of its airline sister ship — is unmatched by any corporation 
airplane in its class, with range to 2,250 miles 

Economy: — pays its way on hops of less than 100 miles. It’s in- 
expensive to run, to maintain, to buy: 
Address inquiries to: R. James Pfeiffer, Executive Director of Customer 
Relations, Fairchild Engine and Airplane Corp., Hagerstown 15, Md. 




















Reflecting a new peak in air travel 


FAIRCHILD 





THE FINEST AIRCRAFT FOR AIRLINES 


CORPORATIONS AND MILITARY SERVICES. 
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Guided Missile Probe 


The House Armed Services Committee will soon begin 
1 comprchensive review of the guided mussile roles and 
missions assigned to the three services last November 
by Sceretary of Defense Wilson (AW Dec. 3, p. 30 
Phe mam objective of the review, according to committee 
chairman Rep. Carl Vinson (D-Ga.), will be to deter 
mune whether the Wilson assignments are Consistent with 
the roles and mussions assigned to the services by legis 
lation, Vinson said that “congressmen have been circu 
lated with memos” on the Wilson assignments. “Pic 
mcmos presumably were prepared and circulated by Army 
otheers disgruntled over the Army's being denied opera- 


tional intermediate range guidcd imussiles 


Atomic Impact 


The degree to which the atomic age is affecting the 
med services is indicated by the Atomic Energy Com 
mission’s 21st) semi-annual report to Congress. The 
report notes that five military reactors have been built, 
15 are under construction and 23 more are planned 
Uses will range from propulsion of aircraft (sec page 29), 
slips and submarines to transportable power packages 
for remote military installations. The AEC already has 
spent SI3S million on aircraft reactor devclopment and 
8273.3 million for naval propulsion plants 

On the weapons side, ARC said tests in the Pacific 
last vear produced important information on reducing 
fall-out from firings, on weapons for defensive purposes 
id on “new design principles which will lead to more 
efficient weapons that can be more effectively emploved” 

possibly a reference to smaller thermonuclear warheads 
for missiles 

Accclerited weapons work has made 11 expansion 
projects necessary. “They include 
e Additional “laboratory, fabncation and experimental 
structures” at the University of California’s Radiation 
Laboratory, Livermore, Calif... and ordnance engineering 
facilities for Sandia Corp. adjacent to the Radiation 
Laboratory. 
eA range for determining “ballistic characteristics of 
inert weapons shapes dropped from aircraft.” Construc- 
tron is under wav. Location is to the northwest of the 
Nev ida test site 
@ Expansion of two ordnance plants, construction of new 
laboratory facilities at Los Alamos Scientific Laboratory, 
ind expansion of the Sandia Laboratory, the Kansas City 
Plant and the South Albuquerque works 


Twining Views Budget 


Air Force Chicf of Staff Gen. Nathan F. Twining made 
his first public statement on the Fiscal 1958 budget last 
week. Fis verdict—he will accept the budget that will re 
duce the Air Force by at least 14 wings, but he thinks it 
should be higher 

In testimony before the House Armed Services Com 
mittee, Gen. Twining referred to President Fascuhower’s 
titement that the budget would provide “a wise and rea 
sonable degree” of protection and added: “I accept this 
jndgment, and | support the force structure IT have out 
lined.” 

[he proposed force structure, as detailed by Gen. Twin 
ing, would strip the ‘Tactical Air Command of six wings 


one B-45 medium bomber, two fighter-bomber. and 





Washington Roundup 





three day -hghtcr wing lhe Au Defense Command wall 
lose two fighter imterceptor wings that had been planned 
but not activated, and six fighter wings will be dropped 
from the mventorn of the Strategic Ai Comanand 
Gen. Twining licdged tis acceptance of the budget 
ind wing reductions by saving he “would naturally feel 
Wailable to the Air Fores 


pcrmutted more rapid modermzation of aurcraft and sup 


more confident if the resource 


porting cquipmicnt md a taster rate ot unprovcment at 
our base and support system 

However he added 1 recogmize that there a an 
clement of risk im any muilitary program.” 

He told commnttee members that four more heavs 
bomber wings will be converted to Bocing B-52 Strato 
fortresses durmg biscal 1955, cutting the B36 wings to 
three and raising the B-52 wings to cight, with 45 aircraft 


in cach wing 


U.S. Missiles for Britain? 


U.S. missile manufacturers can expect to see then 
designs bemg used for the defense of Great Brita. bor 
the mdustry, this probably will be the most mnportant 
result to come from last week's mutial conferences be 


tween Pentagon brass and British Defense Ninuster 


Duncan Sandys 

One good bet: The Sidewinder, Navy's air-to-air guided 
missile, will be used to give current Paighsh mterceptors 
acceptable combat capability 

Defense Seerctars Charles | Wilson was the kes 
American to attend the Washington contercncc Also 
attending was USAP Secretary Donald Fe. Quarles, who 
was Assistant Scerctary of Defense for Research & Devel 
opment in 1954 when the onginal agreement was signed 
to promote exchange of mftormation on guided missiles 
between the U.S. and Great Britam 

Sandys savs he would hke to sce the agreement broad 
cned, presumably to help England get needed hardware 
vnd, at the same time, cut down on expenses 


‘Airspace’ User Charges? 


Airways and airport user charges will draw more serious 
attention this vear, with the possibility that Presidential 
Aide Edward Curtis may propose the adoption of a uyer 
charge program im lis recommendations to the White 
House late this sprang for an airways and au traffic 
control svstem 

In his budgct message, President kasenhower advocated 


“airspace” user charges, and Curtis ina recent speech 
proposed both airways and airport user charges. Curtis 
suid he thought it onl fai that a “portion at least: of 


the. cost of operating such tacihties should be carned b 
the users. Tle hinted at user charge formula when he 
said, “These user charges should barc some relation to 
thie ty px ind extent of service reccnved and to ability to 
pay 
Curtis added that tha federal aviation tucl tay 

“step in this direction but additional revenue of th 
ty px should be given consideration Curtis feels that 
the present svstem of federal support of the airways and 
local state and mumcipal support of airports is) prop 


but he would like to sce further study of the extent to 
which federal funds should be made available tor aid on 
local airport development 

—Washington staff 
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LOCKHEED X-17, shown here in first pic- 


tures, is three-stage solid-propellant rocket 


designed to simulate re-entry conditions for 
ICBMs and IRBNIs. Missile is spin-stab 
ilized at launching; flared tailcones of second 
and third stages provide stability. N-17 takes 
off (right) from launch pad at Nir Force 
Missile Test Center, Cocoa, Fla. Spin 
rockets have already fired and missile is 
rotating. Vehicle was rapidly developed to 
meet critical need in ICBM program. NACA 
has done parallel work with  four-stage 
rockets assembled from = stock solid-propel 
lant units (AW Oct. 15, p. 26 and Oct 22, 


|’ 52 Nose in foreground iS Northrop 
Snark 
26 





1965 Weapons Need 


New York—\\ » system for hh ke pment for future weap 
( f mineot lchvered unl \\M ] ms. 4956: p. 25 (ing 
quate fu ded n f t ted ft th ( In 
ly ( if nit »\ hy 1 f th n 
Thus warn 114 1) if cl budget 
Courthind ID. Perkins, Cliact Scicutist sctore) Gardner re ned, AVIATION 
for USAT t th th anmudal mecting Wark said htormally im its issuc. of 
t th liestit I Noro t Jin. 2 19S 
Scicie Lh wot ing t th ’ 
Stabilized gct CHINZS TOM n t that rf thre onstant level 
in rot matible with thai ( h na devel pincnt nadget 
hounting t | miplenit t If we finl to mamtam a superior 
‘Capon fom orkins mahcated t rcontinne ce ] ment with an 
Compctent aL ya Viluation of deg nite] \panding search and de- 
yoapons, combin vith reduced si \clopment budget, vill not) onh 
tom complenit vill go a Jonge war copardize the bilhon ) if on 
ward sohing tl roblem tuture acrial weapons svstems, but we 
But unproves crstandimg of 1 vill fatally undennime the tutu 
rch and devi nent m= the upper f this country as a free nation 
olitical echelons n t come along with 
Ps Sr Guided Missile Report 
Perkins’ criticism ¢ the latest of Purther evidence on the cost spiral 
. » that began when Trevor Gardin ‘ presented by Re Adm. Jolin 1 
then Assistant USAR Secretary for Re Clark, Director of Guided Missiles in 
ich and Development, resigned in the office, Chief of Naval Operation 


protest against fund limitations on re- in a joint military report on guided 
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ed Adequate Funds for Research Now 


missile development. Clark said 

“We have failed in the area of 
dollar cost. Qur missile unit costs arc 
nsing cven after we have placed them 
in mass production.” 

New official details on some of the 
test vehicles and missiles in the mil 
tarv programs were presented im a spc 
cial report to the Institute given by 
Lt. General James Mi. Gavin, Army 
chief of research and development: \lay 
Gencral B. A. Schniever, commander of 
Western Development) Division, Au 
Research and Development Command, 
and Adm. Clark 

Gavin made the first) official an 
nouncement of the Nlartin-built, Cor 
nell-developed Lacrosse missile (see p 
31) for close support of ground troops, 
confirming carlicr details and drawing 
(AW July 11, 1955, p. 9 and Sept. 17 
p. 27) 

Gavin also made an informal plea for 
increased airlift and air reconnaissance 
capability for the Army in remarks be 
fore his formal presentation 

Phree test vehicles for USAF missile 
programs were described—two of them 
officially for the first time—bv Schriever 
@ Lockheed X-7 ramjct vehicle (AW 
Aug. 6. p. 455) used to flight test 
Marquardt ranyects for the Bocing 
IN1-99 Bomare interceptor missilc 
@ North American X-10 Navaho test 
vehicle, a turbojct-powered canard an 
frame for development of missile guid- 
ance and control (AW? Feb. 15, 1954 
P 11) 

@ Lockheed X-17 re-entry test) vehick 
(AW Mav 21, 1956, p. 23) used to 


am 





IAS COVERAGI 


The 25th Annual Meeting of the In 
stitute of the Acronautical Sciences was 
covered by an Aviation Week editorial 
team consisting of David Anderton, 
Philip Klass, Robert Cushman, George 
Christian, Russell Hawkes, and Robert 
Stanfield. 











= 


imulate recntry conditions and g 
data’ for ICBNME and IRBNE miss 
design 

Bell's Rasc il 


was pictured publicly for the — first 


ur-to-surface —miussil 
time im filmes ICCOM pany ing Schricver's 
talk 

Rehability and cost — of 
missiles are the two big problem areas 
today, said Adm. Clark. He indicated 
that there is reason to be completeh 


guided 


satisfied with the wav im which mussile 
urframes have been developed and 
gotten mto the amu, but that there 
should be much less satisfaction with 
them rchability status 

Phere has been complete failure to 
get missile costs down, Clark said, and 
the fault lics jointly on contractor and 
the contracting agency 

Clark said that often the contracting 
ent insisted on following outdated 
specifications and standards. Tle cited 
delays im the decision-making machiner 
ind the pumping in of changes as other 
wen. faults. He offered six suggestion 


ts possible means of reducing cost 


e Design with cost in mind ft ic 
Start 
e Design with producibility im mind 


trom the start 
@ bliminate the frills in th supporting 
equipment 
e Put the man back i the missile loop 
where possible; he’s more rehable than 
black bon 
@ Reduce — the 
mussiles and equipment 
e Design as if the missile were going to 
he sold on the competitive market like 
houschold apphances 
Other highhehts of Clark tall 
@Navy has the Chance Vought 
Regulus 1] as standard armament avail 
ible on 10 carners, four cruisers and 


number of parts in 


two submarines. Other submarines have 
the capability to guide, but not launch, 
the Regulus. In tests, control of the 
missile has been passed from sub to 
sub and from sub to cruiser over dis 
tances on the order of 100 miles. Regu 
Jus 2 will go on the same ships 

e The crmiser USS Galveston will be 
the first Navv ship to be anned with 
| ios missiles Thi ( inher lerners, 
now on the USS Boston and Canberra 
will become antiaircraft armament. for 
frigatcs in the future and the ‘Vartar 
will arm destrovers agamst aircraft 


Propulsion 


4 50°% increase im chemically fucled 
ocket performance can be expected as 
maximum future mprovement, Jolin 


Lormes Rocketdyne Div North 
American, told the gathering. Tle based 





BELL RASCAL GAM-63 is designed for bombardment of ground targets from drop points well out of reach of enemy fighters on 
missiles. Range of rocket-powered GAM-63 is better than 100 miles; speed is about Mach 1.5 Uhis first picture of the new missile shows 
its canard configuration; the lower fin has not been assembled to the vehicle. Bell-built rocket engine has three cylinders in vertical line. 
Bell Aircraft has recently received two contracts totaling more than $22 million tor research and development work on Rascal 
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vehicl 


AFB. Powerplant of X-10 is pair of Westinghouse J40 turbojets. Landing attitude here approximates normal level flight attitude of 
Speed is supersonic; flight tests check out aerodynamic, guidance, stability and control parameters. 


28 


NORTH AMERICAN X-10 test vehicle for Navaho long-range missile, resembles earlier missile configurations. Canard layout has since 
given way to single delta wing with large dihedral supplying lift, stability and control. 
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tl chet of propulsive cnergs 
whiceve — the possible 
products molecular weiglit 


Ihc 
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lowest 


inalvsis was limited to “happy’ 


weight 
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bonds 


that 
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cgcncrative 


trend 
fucl 


cn used to soak 


7ricr = Cnergy 


blades 
Conway bypa 
1.900] 


inne 


turbin 
keep 


cngin¢ 


A. C. Lovesev and L. G. Dawson of 


the British cngine firm told the LAS 
that a bypass engine can give a specih 
fucl consumption of 0.53 compared t 
the OSS. figur 


fucl 
less than 


Sane onsummption 


of the 
I pats 
pod drag 


the 


pur%c 
i 
ill 
} 
Clif 


turbine 
Rolls evelop 
forging these blad 


ides 
A further ad 


nozzles 
has d hinique for 


vantagy bypass is 


that its fuel consumption docs not in 


HT TESTS OF X-10 have been made for about four years, first at Edwards AFB and more recently concluding the program at Patrick 
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crease so markedly during lower thrust 
demand f hh re | tritt \t 
15.000 ft. and 2350 kt.. a bypass engine 
\ ild 1 anne 
In ( l li thre in Cli l 
t cd that th ) i cr fa port ! 
of the flow ¢ the ¢ Te id 
chitional degree f frecdom B Varving 
th wozzle on the bypass fl Mn 
dependently — he mn NPFOVE Chg 
matching and get. very good cng 
handhug characteristics. Phis would b 
Cspe rally true if hic used cntirel 
t ! ( ft the prin mid 
>¢ ic flow 


Materials 


Nhateral ha ¢ beconn trulh 1 AC 
ronautics,” Brg. Gen 
Demler told the session 


to progress mr ac 

cral Nlarvin ¢ 

on materials 
Phe avionn icrodyvnam 


cist 


cngimeccr, 


powerplant — designer, 


svstcms 
icntists—all have a 
Wailabihty of 


LITE TG Ue 


cnginecr, nuclear s 
common — prerequisite 
materials to meet ther require 
ments 

Dual denominators 
through thie 


cach of these men are resistance to heat 


which thread 
materials’ requirements of 
ind radiation 

Podav’s planes are flirting with the 
thermal thicket nuclear 
powered weapons systems are faced with 
man 
tion 


Lom TTOW S 


still unsolved problems of radia 


resistance 


Temperature Properties 


Gencral Demler, Deputy Commander 
for Research and Development ot 
the Air Force's Air Research and Dx 
velopment Command, pointed out that 


“aircraft matenals must retain” then 








Nuclear Turbojet 
W ashington—A 


been 


turbojet) engine has 
heat from 

\tomic 
Energy Commission reported last week 


marked the first 


that nuclear power has been applied to 


powered exclusively by 
an experimental reactor the 


I hie exypermment tine 


an aicratt propulsion unit 
The AK that “this 


reactor-turbojet engine combination was 


said although 


a laborators = model, it. operation 
marked a significant advance toward the 
achieving = atomic 


ultimate goal of 


powered flight The experiment was 
carried out on the ground at the National 
Reactor Station, Idaho Falls 


Idaho 


l esting 











ranging from 
thou 
UNC 


propertics it temperatures 


ir absolute zero up to veral 


( 
sands of degrees karenheit, be 
to corrosion, withstand crushing forces, 
strong thermal and 
nuclear radiation; vet thev must b¢ 


workable and casily fabri 


be unaffected bi 


WW lable, 
cated 

I he potential road block to) futur 
weapon stems development was 
underlined by W. Kniffn, Equipment 
and Matern ARDC 


ad. “the st rd rate of cff 
} 


is) Division, who 
i ‘ nal fort im ma 
tenals R&D has not been able to keep 
pace with the need Results are big 
problems in 


materials application and 


utilization. A scrious mdustrial impasse 
could result unk timely solutions can 


be found 


Phere are those who believe that 
materials capability will not catch up 
with requirements until acronautical 
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Dense Phase 
Nlost) moun il hha thre ipa lity 
of cxvisting om MmOre GCs yf) t 
high pressures and temperatures. Some 
tirana is m th isd f ntheti 
diamonds, the dens phrase vill “fix 
ind remam= stable when pressur Te 
temperature are reduced to normal 
Phis approach m pen the door t 
cnturely new fanuh f mnatern 
Nhatenal vliach hi c 1 t 
resistance arc usually verv hard and 
therefore litt It to TT brannc 1} 
means that plastic f ig techiique 
uch as ft ! xt ind castin 
must be further developed ane ( 
med 
\ itt = owaate i n ft ( Ive 
from cngme to airframe Stecls used 
in todav’s airframes were standard ma 
terials in vesterday piston cngines 


Sunilarly, present rocket materials are 














undoubtedly the airframe materials of 
the future 


Nuclear powered aircraft wall require 


large amounts of shielding to — make 
them inhabitable for the crew AW 
Aug 6, p. 165). When nuclear fission 
reaction OCCUTS, approxmnatels 1’ 
of the released energy is given off as 


fission products, alpha particles, beta 


nd gamma rays, neutrons and a host 
of other products 


Materials 


meclude: the 


most resistant to radiation 
conmmon structural metals 
ind ceramics; phenyl silane hydraulic 
fluid; polvester, phenolic and epoxide 
structural plastics or adh 
sives; and plastics known as polvwinvl 


phenolic 


irbasole-polectron and polvstvren 
unplhre nol 


Radiation quickly attacks such non 


rvstalline materials as: most) greases, 
lubncating and hydraulic oils; natural 
md osvnthetic rubbers; and textiles 
Among the more radiation-resistant. of 
this group are: natural rubber, min 
cral engine oil, METL-L-7SO0S Anti Rad 


fluid, JP-5 fuel, Dacron fab 


hvdraulic 


nce and two types of mvlon webbing 
Iype NILE OD and ‘Type VI OD), 
ind leather. The olive drab dve used 


+ 


on the nylon webbing possibly acts 


is a radiation damage imlubitor. 


VTOL/STOL Aircraft 


Iwo VEOL problems discussed were 
the need for special powerplants and 
wr pilot controllability 
Special cnguies wall 
dvcut of widespread VEOL, Peter G 
Kappus, General Electne’s Plight) Pro 


wcclerate the 


pulsion Laboratory, Cancimmati, Olno, 
told the session. Kappus felt that whik 
VEOL designers have been quick to 


bring out a varnicty of airframe designs, 
there has not been cnough imaginative 
thought directed towards trving to m 
tegrate the powerplant ito the 
possible VOI Among his solutions 
he proposed -a yjet-powered craft which 
would take off by deflecting its exhaust 


through a tip turbine ringed 


be st 


rar wh 


round the circumference of a large 
horizontal ducted fan im the plane's 
belly. ‘Thus the energy of the power 


plant's gas producer would be used to 
iceelerate a larger mass of “bypass” ait 
downwards for vertical takeoff 

This expedient would be one wav of 
using the gas energy to provide a high 
specd jet for translational flight and 


have a large slow moving jet for low 
specific fuel consumption im vertical 
flight. It would merease the hovering 


cfheaicney by one-third to one-half 
Kappus’ study indicated this sort) of 
craft might cruise at 400 kt. and have 
» radius of 1.789 mn. It is to be as 
sumed that GE would recommend us 
ing the T5S’s gas producimg section 
which, because this engine is a_ free 


30 


lifted out of the turbo 
modi 


turbine, can be 
shaft and used with onh 
fications 

Kappus did not claborate on how 
urframe designers work long 
ductwork full of Ingh-temperature gas 
through their aircraft 

The casiest sort of VOI 


WMO 


could 


to flv is 


the one with a conventional airframe 
which uses rotating engme thrust for 
vertical ascent, accordme to Bell An 


craft’s James A. O'Malley, Jr. O'Malley 
fecly that stability has been — the 
neglected quantity in VEOL analyses. 


Peal sitters, which do their transition 
from vertical to honzontal flight at 
constant iltitude show disturbing 
trends towards mercasingly severe acro 
dvnamic istabihty im the transition 
region 

When fully automatic stability con 
trol is used the price is a marked de- 
crease m= overall rchability. 

But a more or less conventional 
VEOL airplane which rotates its en 


eine thrust to lift itself off vertically and 
then rotates it back to horzontal for 
forward flight can be flown directly by a 
that control jets located 


pilot provided 
is far out as po sible on the 


wings and 


tail are ticd an with the regular ac 
dynamic controls 

his becomes cven trucr as the size 
of the VEOL, is increased and its natu 
i} response time is corresponding] 
lowered 

(Malley suggested that) the best 
form of supplementary control jet 
ould be those located near the ailerons 
nd tal controls and fed with com 
ICSsol bleed I hese could bx 
tnated with the same control linkage 
uscd for the acrodvnanne control su 
faces because the moment ann would 


] 


be large the control jets would not hav« 


in thrust level 


to be CSPK ally large 
Bell's litthe ~=experumental VOI 
craft, descnbed in the 1956 annual 


mecting embodied these principles 


Flight Safety 


\. Howard Hasbrook, director of 
Aviation Crash Injurv Research, Cornell 
University set forth design requirements 
umed at giving occupants of passenger 
transports the best chance of surviving 
crashes (AW Nov. 3, p. 61). He recom- 
mended design consideration of the 
point at which the wings separate from 
the fuselage in a crash. When the wing 
center section is ripped from the fusc- 
lage it destrovs the abilitv of nearest 
part of the cabm to remain intact. 
Separation outboard leaves the cabin 
whole but occur im a fuel 
storage area because of the imereased 
danger of fire. In high wing aircraft 
the wing should be designed to separate 
before impact load exceeds the fuse 
lage vield point. When this 1s done, th 
forward end of the fusclage need not 


should not 


collapse — to mertia of 
the wing and engines. Hlasbrook empha- 
that humans can survive greater 
rations than current aircraft. 


dissipate — the 


sized 


decel 


Meteorology 


\ jot session of LAS and the Ameri 
can Meteorological Society heard Rov 
M. Endlich of Geophysics Research 


Directorate, Air Force Cambndge Re 
search Center, describe a cross-sectional 
model of the jet stream used to extra 
polate the position of a jet stream cor 
incomplete 
i useful 


observations Ihe 
ud to forecasting 


from 
modcl all be 
md further 
Most important feature of the model 
is a jet stream front curving downward 
nd to the south from the core. ‘The 
front does net reach the ground and 1s 
not part of the surface front usually 


stream. ‘The jet 


TOS irch 


issociated with a jet 
stream front can be used bv pilots to 


locate the core for navigational pur 
poses. A “step technique” (AW April 
2, 1956, p. 41) as used which allows the 
pilot to chmb to the core along the 
troatal surface which can be identified 
by a temperature gradient within. the 


urface rising stecply deg. C per 30 
from north to south 


} 
PITICS 


Another important feature of | the 
modcl is the location of two cells of 
turbulence, one to the north and thi 
ther to the south of the stream. ‘The 
ne to the north is the more imtens« 
1d urs ata lower altitude Lhe on 
to tl uth occurs at about the san 
Ititudld: as the core of the stream 
badhch said the model iw bemg con 
titonmsly modified 

Joachim P. Kuettner, also of AFCRC, 
reported on his mountain wave studies 
He reported evidence of a connection 
between mountam wat mad yct 
streams but said that its precise nature 
is not vet clear 

While the most intense mountain 
wave turbulence exists at or below the 
Ititude of the crest of the mountain, 


Kucttner said that pilots should be 
idvised to hold at least 1.5 times. the 
ititude of the mountain crest when 
areca in) which standing 
waves are predicted. Ile poimted out 
that while the initial downdraft in the 
lee of the mountain disappears with 
Ititude, the updraft generated — by 
adiabatic heatimg persists at altitudes up 
to and above the tropopause. 

He said that the violent turbulence 
near the rotor cloud at low altitude oc- 
curs in such small areas that there is a 
danger that pilots will ignore forecasts 
them to be wrong at 
a Pratt-Read_ glider 
sailing in still air two minutes before 
it disintegrated in the turbulence of 
the rotor. The sailplane was stressed for 
10.5 G. Kuettner estimated the gust 
loads it encountered at 15-20 G. 


Crossing in 


beheving 
showed movies of 


— 


AVIATION WEEK, February 4, 1957 





FIRST pictures of new Lacrosse guided ficld artillery missile which is being produced for Army by Glenn L. Martin. Prim development 
contractor way Cornell \eronautical Laboratory (AW Sept. 17, 1956, p. 27). Army is training Marine Corps Lacrosse batteries 


Army’s Lacrosse Used as Field Artillery 








en x Se = ab i ab 


LACROSSE plunges at target bunker in steep trajectory. All weather guidance does not require observation of missile in flight. Solid pro- 
l ) s | ] 
pellant rocket and simple truckbed launcher case field operation so missile can answer call for fire as quickly as 105mm. howitzer. Size 





of missile indicates it could carry tactical nuclear warhead. Configuration was first shown in Aviation Week artist's drawing 
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Symington Report Urges Airpower Boost 


By Katherine Johnsen 


W ashington— \ cont f tl 
] leon \cdin trations Nir | 
' nadvarit 
t + \ ' , ' ly ; 
' 1) ‘ ' { 
7 \ir | Su ) tt 
S St t Svinington (DM 
I} fin th tt 
! list NW nid 
Ih . al lows tl " 
It ub we om t buttal 
Den t itt 
tion ft sen. Svmington, were 
Scmat at Jack » (Wal 
S Sam | » (Ns 
Phe Repubhcan members were Sen 
| ett Saltonstall (Nfs ind ¢t 
Sen. James Dutt -P vho was defeated 
tN nber 
Phe mayornty made no specific recom 
mondations but urged that the def 
Ter he rected as promptly as 
pa ible 


Phe Democrats 
? 


miibary 


protested that UL S 
urpower has becn weakened 

mse of the government's “failure to 
ton national intelligence information 
nd also because of a tendency to cither 
enore or underestimate Soviet militar 


DrOLTESS “: 


Pinancial considerations, th 


report objected, “have often been 
placed ahead of defense requirement 
to the senious damage of our airpow 

trength relative to that of Russia, and 


hence to our national securits 
Por “special attention,” the report 
| that the American 
veople are given more of the truth 
bout the relative strength of the U.S 
is against that of the Communist 
Under our form of government, the 
American tl 
night, but also the need. to receive all 
information about our national defense 
which would not help a possible enemy 
Nevertheless the public is neither ade 
quately nor accurately informed about 
our mulitarv strength as 
great and growing military 


ngled out “the importance of taking 
prompt steps to <¢ 


peopl have not nals j 


iwainst the 
strength of 
the Communists 

“The public.” it added, “has failed 
to receive from official sources complete 
wccurate and timely information which 
it has the right to know 

Phe minority report claimed that the 
majority report takes an unduh pessi 
mustic view of the state of our defense 
todav and of out planning for the 
future. It said, im part 

Our defens« 
never be ma state of perfection because 


establishment = can 


nuhtary forces in bemeg at anv one time 


can always) be) improved by new 


32 


majority 


@ Majority relied almost entirely 1 


testunon f USAR commnianae 

g lat ly littl echt upon th 
tron t tl retari 
hh I t t it lack I 
ifidden in th 1 management 
th th , ' 

With miming and 


rtment of Ds 
tonse, it would be possible to main- 


i 


brats n the D 


tain \ r the Sovict 
thout | ( und ceconom 
id without om dditional tax 
burdens upon th copl 


air munority ted that “the fail 


to give ufhoaicnt weeht to th 
testunony of th han heads of th 
Department of Deft runs coun 
t to th onstitutional principle of 


vihan ontro] vcr. the  militan 
forces * Tt also rched heavily upon 
the testimony of th wiltan chiefs 

cluding USAT Sccretan Donald 


Otnarles 


cements of the reports 


md singled out the optimisti 
of USAF com 
manders to support its position, 

e The majority compares USAP ais 
power with Sovict POWCT, largels clis- 


nussing offensis naval airpower. Its 
ort savs “the decl in the strateg 
triking power f T \ir Force as 
gainst that of the Soviet cannot b¢ 
vercome significantly by the use. of 
naval airpower.” 
Lhe minority report emphasized th 


or on 
irgued that. in am MpATIsOnM On All 
power, the total strength of the Free 
World bloc should weighed against 
the total streneth of the Communist 
omplex. It accepts the testimony of 
Defense Secretary Charles Wilson that 
the U.S. and its allies together havc 
more modem jet aircraft and are pro- 
modern jet aircraft than 
the combined Communist bloc.” 
e In placing blame and credit, the ma- 
jority and minoritv observations both 
have a political tinge 

The majority declares that the strong 


rnportance urpoOwec;r ind 


ducing mor 


USAF striking force now in_ being 
should not be credited to the Fisen 
hower Administration The striking 
force, its report said. “is dué in large 


measure to we ipoen designed, MOTICS 


ippropriated and contracts let mam 
vears ago 

The minority objected that the 
mayorty report 
most exclusiveh to the four 
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; } ies t 
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CSI 
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ese limitations 
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mayority. ZIV 
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tion to the extensive testimony received 


i nN Iigmificanee to ow 
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detens¢ 


Strateg 
thre B-47 bomber ind 
structure.” Its 


report 


Pwinme'’s conclusion that 


coupled with a. rea- 
force, presents the Sovict 


ommander with a problem 


lmost impossible to solve 
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ity report declared that 
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because most of out 
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Command 
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fighter altitude 
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long since past.” and that the cftcc 
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Symington Report on Airpower 


Following are the conclusions drafted by the Democratic 
Majority of the Senate Armed Services Subcommittee on the 
status of ULS. 


(1) In any future war there will be far less time than ever 


airpower: 
before, in which to mobilize. As a result the importance of 
“forces in being” has steadily increased to the point where thes 
are now indispensable. 

(2) The U.S. has a strong strategic striking force at this time. 
This is due in large measure, however, to weapons designed, 
money appropriated and contracts let many vears ago; and even 
this strength is declining relatively as against the steadily grow- 
ing striking capacity of the Soviets. 

(3) The defenses of the U.S. have been weakened because 
of the failure to act on national intelligence information, and 
also because of a tendency to either ignore or underestimate 
Soviet military progress. 

(4) The Soviets exceed the U.S. 
combat aircraft in operational units. 
ducing. more combat aircraft than the U.S. They have de- 
creased the time used between the original design and quantity 
production of combat aircraft as compared with the U. S. 

(3) We now have an insufficient number of long-range mod- 


in the number of modern 


They are currently pro- 


erm jet bombers, and there is no program to produce (enough). 

(6) The growing shortage of skilled manpower is resulting 
in inadequate maintenance of aircraft. . . . 

(7) The U.S. has the capacity to produce an adequate num- 
ber of jet tankers, but has failed completely to do so... . 

(8) The decline in the strategic striking power of our Air 
Force as against that of the Soevict cannot be overcome signifi- 
cantly by the use of naval airpower. 

(9) The effectiveness of our strategic striking power, and also 
of our air defense, is dependent in large measure on an adequate 
base structure at home and abroad. The U.S. has an insuff- 
cient airbase structure. 

This deficiency in the continental U.S. is becoming increas- 
ingly dangerous because of the current deterioration in our 
overseas base structure, along with the growing long-range 
capability of Soviet aircraft. 

(10) Inadequate housing and inadequate pav scales are de- 
creasing the effectiveness and morale of our Armed Forces. 

(11) The of the U.S. to attack has 
increased greatly during the past decade, and this vulnerability 


vulnerability sudden 
will continue to increase in the foreseeable future. 
(12) The Department of Defense has failed to develop an 
adequate defense warning system. 
(13) The direction and planning of naval strength again 


leaves the U.S. vulnerable to submarine attack . and par 


ticularly vulnerable to submarine missile attack on military 


and civilian targets within our heartland. 

(14) The Soviets are rapidly closing the qualitative gap. Yet 
our qualitative lead is now being given ay justification for ou 
having passed over to the Soviets quantitative superiority. 

(15) The duplicating approach characteristic of many rm 
search and development programs in the Department of De 
fense, along with the dollar limitations established for such pro 
giams, has retarded needed modermization of weapons system 
policies retarded break 


They contrast with the Sevict policies which have 


These have important scientific 
throughs. 
produced extraordinary Soviet progress in’ the research and 
development fields. 

(16) The Soviets exceed the U.S. 


development, in training facilities, in speed and quantity of 


in rate of technological 


prototype development and training of scientists and engineers. 
(17) The Department of Defense has permitted duplication 
even triplication, among the three services in the development 
and production of missiles; and has permitted comparable wast 
in allocation to the three services of responsibility in missiles. 
The Department of Defense also delaved in giving overriding 
priority to the ballistic-missile program. \s a result, there has 
been a serious loss of time as compared with Sovict progress. 
(18) Confusion and theretore inefhcieney in’ defense plan 
ning have developed from the vacillating policies of first em- 
phasis then de-emphasis with respect to limited war as against 
unlimited war. It is essential that we be prepared for both. 
(19) The ULS. 
the mobilitv of the 


mitments; nor do plans include provisions for adequate airlift. 


has insufficient airlift capacity to maintain 


Army and enable it to mect overseas com 


(20) Financial considerations have been placed ahead of de 
fense requirements to the serious damage of our airpower, ... 
(21) The U.S. 
airpower which is relatively stronger than that of the Soviets, 


has the capacity to produce and maintain 


but the Department of Defense has not utilized this capacity. 
an 


Department of Defense, it would be possible to maintain air 


With proper programming and administration in’ the 


supremacy over the Sovicts without jeopardizing a sound econ 
omy and without imposing additional tax burdens. . . . 

(23) Under our form of government, the American peopk 
have not only the right. but also the need, to receive all infor 
mation about our national defense which would not help a 
possible enemy. Nevertheless, the public is neither adequately 
nor accurately informed about our military strength as against 


the great and growing military strength of the Communists. .. . 


Saltonstall Rebuttal 


Sen. Leverett Saltonstall (R.-Mass.) declined to sign the 
majority report on U. S. airpower. ‘These are his conclusions: 

1. The majority report takes an unduly pessimistic view of 
the state of our defense today and of our future planning. 

2. It is not sufficiently objective, because it does not take 
inte account all testimony pertinent to the points covered. 

3. It does not give sufficient weight to the testimony of the 
civilian heads of the Department of Defense. . . . 

4. It confines its analysis almost exclusively to the four vears 
since 1953. In my judgment. the present military effort cannot 
properly be evaluated without considering our position at the 
close of World War Il, the speedy demobilization after that 
war, and the buildup for the Korean wai. which determined 
the composition and capabilities of our defense forces in 1953. 

5. Our airpower and our naval strength, together with our 
ground forces, make us superior to the Soviet Union today. 

‘That is the opinion of those who testified... . 


We do 
What we do want are balanced land, sea 


We can never engage in a numbers race with Russia 
not want to do so. 
and air forces which give a visible deterrent and such power to 
retaliate quickly and devastatingly that no enemy dare attack, 

6. Our 


perfection because military forces in being at any one time can 


Defense Kstablishment can never be in a state of 
alwavs be improved by new weapons and equipment which sei 
entific progress is continually making possible. 

Phe task then iy to press forward with those programs which 
in Our judgment, will provide for such modernization of ou 
forees as is essential for the security needs of our country. 
Vast programs to this end are now in progress. We can be 


take 


instances of solid accomplishment. 


optimistic about them and confidence trom the mans 


In my judgment, there are no quick end easy solutions te 
The 


relenting efforts by the Department of Defense 


those problems already identified. require continued un 
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IN OPERATIONAL SERVICE 
ON FOUR CONTINENTS 


bor a well- 

defended future... 
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Complete electronic control 
—from ticketing to take-off. 


High speed, 
safer aircraft fueling systems. 


Improved navigational aids. 


Redesigned taxiways, lighting 
systems, and aircraft parking areas. 


Multiple runways. 


Assembly line repair. 
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Defense Group Drafts New Salary Plan 


By Claude Witze 


Washington—Dcpartiiciut oft 1 
fonse will be advised this month that 
it rtlitar pt aactices Pat Tayo 


i 


upediment to national security 


Ihe suggested remedies, to be sought 
liter this vear in congressional legisla 
tion, will have a profound cffect upon 
the aircraft and aviomiecs madustric 

Over a period of vears, the modern- 
ivcd military pay system is expected to 
iter radically the skilled INAH POW! 
supply situation. reduce Army, Nav 
and Air Force requirements tor opera 


ind curb the trend to- 


contract techmical services 


tional hardwar 
ward morc 


revised 


Recommendations for a par 
sistem bv the Defense Advisory Com- 
mittee on) Professional and ‘Technical 
Compensation will be esented to Dx 


p! 
retary Charles FE. Wilson 


includ 


fonse Sc 
Phe 
@ Higher pav scales to improve 
tury standard of 
@ Pay incentives to reward skilled con 


soon, 


the mili 


living 


tributions te mabat capability. ‘Phis 
would tholi h TO thre be ira pul 
sciles which en equal reward to) two 
P pik of th naaL cinorits nad ser 
i regardless of: the type and amount 
of work they d 
@ Pav incentives to encourage meritori- 
pert THIS is Op] cd t \ i] 
f long penod of time im uniform 
hh LCCTIEIN ¢ vil i commen to 
SCC reyelita t 1h isin diff 
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@ A broad pricing base for identitica- 
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1 t rd ' thie t hh 
nal rig ) whe leictil L208 
techmician most vital t nbat 


capability, and not cncourage excess 
sonnel an ticlds that already arc ove 
rowded 
@ Pav levels close to those paid out 
the armed forees for sane skill 

Phe Defense Department will drat 


: : 
legislation to be 


Hoaded bi 


dent of Gener 


ottered m ¢ 
Ralph J. Cordin 
il Electric Cx 


mittee savs blunth that the militar 
personnel problem at the working level 
Is “not a matter of the total number 
people on hand, but. it matte 

the level of competence 


Major problem for the military, the 


committee savs. as that it cannot “ke 

and challengs 
] 

sonnel long cnough ! in 


a real contribution 


Niilitary units operating raft ai 
aviomic equipment are fightin run 
ning battle to keep their modern an 
complex Weapon svstems im operation 

\ vear ago. the first poration 
North American b-1t fichter 
seriously handicapped by the lack 
ufficient tramed technicians (AW Dee 
19. 1935. p. 14 
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military par ( CUMIZA these fact It 

n effect, that the Defen Depart 
ment foolish to contim WVving CN 
PCTISIV( nal mplex t 
without cuaranteeme that. it 1] 
ANT itilizat 
) 1) 1 Nil lt ! if i f 
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result ino more economics than new 


estimates: 


-S148.6 million. 
670 of them in uniform cach vear. 


men. Investment m these 


which can be saved. 


would have amounted to $49.1 million, 


@ Air Training Command efforts now 





@ An increase in the reenlistment rate of skilled airmen from 35°7 
retain 10,000 additional kev personnel in the current fiscal vear. ‘Their value to SAC 


@ Increased retention of voung officers from 25 to 50° 
Their value to S\C—S196 million. 
@ In Fiscal 1958, it would be possible to cut recruitment from civil life by 18,000 


bleed SAC of the benefits of 29°72 


personnel. Closing 10° of the VEC bases would save $110 million. 


LeMay on Manpower 


W ashington—Cordiner Committee recommendations for revision of military pay 
scales, if adopted by the Defense Department and authorized by Congress, may 
expense, 


Gen. Curtis E. LeMay, chief of USAP’s Strategic Air Command, has made these 


to 65° would 


would keep an additional 


1S.000 over a tour-sear period—S265 million, most of 


@ Replacement training costs can be slashed by 4660. To SAC, in Fiscal 1956, this 


of its 


@ Improved reenlistment rate would increase combat capability and reduce the 
number of aborts. Estimated additional B-47 combat strength trom this factor alone— 
six and one-half additional wings worth $2.5 billion. 
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SOUTHEAST view of passenger building and control tower at London Airport Central. On the tarmac in the foreground are two BEA 


Viscount airliners. BEA operates 28 Viscounts in its fleet, has more on order. 


BEA Stakes Future on furboprop Fleet 


Lord Douglas says Vickers aircraft appear best for 


economical operation on short-haul routes. 


By L. L. Doty rches upon a steadily imereasing high 


i 
ume of trathe t istaim ats) slim 
London—British buropean Airways nargin of profit. \ Hscquen 
will stake ats future mpon an I}etun the airline looks to the mtroduction of 
prop fleet until it finds a yet specifically taster, larger turboprops ay the chict 
designed for ats medimm-rins ut ins of mamtanun fituble op 
p ftom tion through im t-rmraile ind lower 
BhA Chairman Lord Douglas of sts. per seat-mile 
Kirt! yici¢ wiinits that \ talk neg \t thr present ft th i lian pel 
with B tish miiefacturers on tl 1) t¢ +8 Vis it \irspeed Am! 
ibilitics of producing a yet. that will Tar mal 3S 1 n addition to six 
micet Wonecds Ile adds. however Havilland Rap two Herons and 
that the turl t rtist tail t colt 1 t DASSCTIZCI 
BEA’S route structure just ‘ ht 
cosstul turhe have been Dunng th lh part of the vear, 
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ertising and promotional HNpaigns, 
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It is the first time in BEA histor 


that a large-scale whvertising program 


lure 


mnt ~O1l and its successors will 
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cngcrainiles at an average Joad factor 
F6, to gross S27 mullion BEA’s 
\ units ta 1 passenger Configure 
tron. Prans-Canada Au Lines recently 
nverted a uit t ti)-scats, 
hile Capital A lincs uses the 44- 
passcnger Configurition 
engine overhaul time on the Rolls- 
Rovee Dart cngm now 1.050 hours 
Maintenance check number four was 
Wh ed last vcar to 1.5 hours from 
ee. hou Although there wa 1 
ry mCrCa no flyang tou during 
| 195 iin hauls were re 
( ail > it PATCTIANICY hi h 
| 15 i! raft PCralce ] 
th rhing 
e Utilization has reached as high 
three-quarter he Durnin 
| 1956. the total utihzation rate 
Val oa, hi ters 29 mc@rase OVET 
the previous ve Viscount revenue fh 
mg hours are now approximately the 
me ows those of the Elizabethan 


@ Average cost per seat-mile is about 
44 cents on an average route distan 
of 466 mules 

@ During Fiscal 1956, the Viscount flect 
flew 10 million aircraft-miles i 46.800 
hours and produced 39 million ¢ pacity 


] 
ton-miules 


Traffic Estimates 


Phe arhne’s long-range equipment 
program ts based upon an estimate that 
torccasts a traffic volume im five vears 
that is double_the 1956 amount 

\ total of 3S Viscounts im the SOO 
SCTICS Is On der, ind delivers was to 
have begun last sumunecr. Deliver w 
dclaved. however, duc to a switch from 
the SOT to the S02, and the first of the 
2+ Viscount S02 vas received | last 


month. The balance is scheduled for 


( robs the end of the vear 

Lh London-Paris route will be 
served exclusively by the Vickers S02 
Later, it will replace the Viscount l 
on routes to Amsterdam, Geneva and 


ONE OF BEA’S Viscounts shown undergoing maintenance at the BEA enginecring base 
dock at London Airport. 








AERIAL view of BEA engineering base at London Airport. Modern engineering facilities 


have cut the cost of operation. 





BEA VISCOUNT 701 passes the company engineering base at London Airport as it comes in to land. BEAs S 


wount fleet flew 10 million 


aircraft-miles in 46,800 hours and produced 59 million capacity ton miles. 
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Latest Convair 880, 
Airport Details 


Latest Convair artist's conception of what 
the SSO will look like (above) shows more 


sharply tapered vertical fin, extended dorsal 


and more nose forward of the windshicid 
than oarlier versions. Redesigned cockpit 
windows give better visibility dowmward and 
aft. “lore passenger windows apparently 


Model of Convyatr 


SSO at airport passenger loading gate (lett) 


presage greater capacity, 


is used by company engineers to study han- 
dling techniques as they will concern airline 
operators and airport managers. The three- 
dimensional scale model airport layout  in- 
fuel trucks 


vehicles, baggage trains, in-flight food truck 


cludes power carts, towing 
and elevator, portable jet deflection fences, 
passengers, flight and ground crews, a_ter- 


f the 615 


minal building, and a model « 


mph. Convair jet transport. 
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Canadair Ltd.. subsidiary ot General Dynamics Corp.. rolled out ity CL-28 maritime reconnaissance version of the Bristol Britannia 
transport. CL-2S uses Wright turbo-compound engines in place of turboprop engines of Britannia, and includes tuselage modifications 


Because of bomb bay installation, full monocoque construction of Britannia was aban 


for chin radome, and tor NEAD anti-sub gear in tail 


doned. First flight of CL-2S is expected in April. Second aircraft is coming off the line as static tests are ¢ uried out on first aircraft 


Burgess Aims First at TWA Management 


By Glenn Garri-on 


New York—Improved so managerial 
judgment m= solving Trans World An 
lines’ problems as the primary goal 
of new PWA) President Carter I 
Burgess. Getting managers in the field 
to recognize their responsibilitics wall 
be his mam objective for the next 60 
days, according to Burgess, who went 
to work m Ins new job last Monday 

Phe carrier 
reflected themsches im poor financial 


results. In November 1956, TWA lost 


problems recently have 


$2.29 million in its domestic, $1.25 mil 
hon in its international operations (AW 
Janu 7. p: +7 

Biggest of the problems may be in- 


cfheient utilization of the airline’s 
planes, Burgess told Aviation Week. 
Iwo other major targets for improve- 
ment arc mamtcnance costs and a 


balanced level of personnel. 


Personnel Cuts 
As much as 10° of ‘WA's person- 


nel force mav be released at least tem 
porarily to bring strength more in linc 
with the operating picture, Burgess 
said. 

He cited increases in personnel dur 
ing 1956, a bad vear for the airline, as 
a factor in the present imbalance of 
emplove strength. 

Karher last month, Burgess told 68 
IWA. officers, department heads and 
regional directors at a weekend session 
in New York that decentralization of 
authority would be a cornerstone of his 
organizational plans for the airline. He 
was proceeding, the new president 
said, on two major assumptions that 
TWA had not been doing well, and 
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that IWA “had better do mething 
ibenit if OW 
{ reating at for tl 
ll Cating ! new HOM ! thie 
une, Burgess told the officials the 
houla Ch better dependabilit ot 


cervicce, more attentive passcngel han 
dling, more cfhaent scheduling, greater 
perational economy and more mgeni 
ous merchandising 

» striving particularly fo 


Burg l cv 
better judgment in the field with more 


| hy. 


decisions made aA nT 
1} Se ] | t] ri 
referral back to higher authority 
Phe aviition business has depart 


mentalized functions, he poimted out, 
so oa maximum number of decisions 
should be made within the units 
Otherwise, the PW A) official said, 
decisions bog down m= the “giraffe’s 
neck” of communications from the 
ficld to central authoritv and back. 
Burgess is setting up an operations 
and briefing room im New York to serve 
as a “mirror of operations” over the 
cntire svstem. He or other top man 
agenal people will be able to spot check 
the functioning of the svstem at any 
time of dav or night im the center and 
take immediate action where necessary. 
Ihe new president sees a need for 
considerable work in getting more flexi 
ble use from ‘WA's aircraft. Part of 
the need is for better scheduling of 
flights in relation to seasonal traffic 
situations. ‘This would involve shifting 
schedules to correspond with the diree- 
tional flows of trafic. Along with this, 
improved merchandising would help 
fill scats on the lighter schedules 
‘TWA’s maintenance problems have 
included difficultics in keeping engine 
pipelines filled, Burgess said. This sit- 
uation recently has improved, he added. 


li Lilian | if |! t 
uation .¢ good, Burge nd. Phe Si 
Constellation ) ds itsclt t 
tractive tirplarn to the publ tl | 
he has not stirdi thr Conon T at 
operation It was ai iitt ( thie 
new president pomted out, for him t 
discuss future EWA cquipment st hi 
as the Boemg 707 and Convair SSU jet 


Tomorrow's Demands 
But an airhi big as TWA had 
better be thinking about tomorrow 

as well as today Burgess Commented 

Iie referred to EWON's new department 

of planing and ordimation, set up 

last August under Vice President Joh 

L. Weller, as a necessan 


in handling long-range development. It 


mistrument 


would have been desirable for the i 
line to have had such a department 
even sooncr, Burgess noted 

Phe resignation last month of John 
A. Collings as executive vice president 
was not related to the planned or 
ganization changes im the airline, 
Burgess said. Collings will render im 
portant service in his continumg mem 
bership on PEWA’s board of directors 
and as senior-consultant to the board 
and to the president 

While Collings will devote much of 
his consultant service to problems of 
jet operations, he will not hold overall 
responsibility for jet planning. TWA 
has set up no single unit for this work 
as some other major airlines have 

Burgess told his officials last month 
that “I would rather be president of 
the best airline in the business than to 
be known as the best president in the 
business, but heading a second-rate 
airline.” 
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rv TWA \\RECT 


\* TO FABULOUS WINTER 
” VACATIONLANDS! 


Spend restful, sun-bathed hours at Phoenix, 














Tucson or Las Vegas. Flashing, action-packed 
moments on Denver's exhilarating ski 
slopes. Whatever your choice... TWA is 


the finest way to. get there! 


Fly in luxury! Travel First Class aboard 


TWA’s great Skyliners ... with every comfort 
‘ae gracious service ... delicious, full-course meals! 


Save with TWA Sky Tourist! Fast, thrifty, 
low-fare service to holiday sun and fun. 
Enjoy deep-cushioned Constellation 
comfort... warm TWA hospitality ! 

Fly now... pay later, if you like, with TWA’s 
liberal Time-Pay Plan. Only 10% down 
-.-up to 20 months to pay the balance! 
Call your TWA travel agent or nearest 
TWA office today. 


FLY THE FINEST 


ry TWA 


TRANS WORLD AIRLINES 
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Supersonic Airliner Undertaken 
By Major British 


urliner capable 
Atlantic im ap 


proxumatcly tour hours is under consid 


London—Supcrsonic 
of crossing the North 


cration by oa consortimm of Britam’s 
major aircraft. firms 
\ research project on the airlines 


already is ander wav oi collaboratron 
with the 
ment establishments. harms mcluded in 
Bristol Acroplane Co., 
de Tlavilland) Aircraft, Vackers-Ann 
Rolls-Rovee, A. Ve Roe. Short 


I farl ind, and Handle \ 


national wirhnes and govern 


the project arc 
] 


strong 
Brothers and 
Page. 

Often Discussed 


Britain lost its lead in the 
jet airhner market followme the crashes 


l VOT SHIGE 


of the de Havilland Comet, the indus 
try has been talking about jumping 
to a supersonic airliner, conceding the 


current big-yet market to Douglas and 
Boeing. 

Although this is) the 
announcement of 


first official 


such a project on 


cither side of the Atlantic. U. S. an 
cratt manufacturers alo have plans 
for such airliners 

Hall) Ulibbard, Lockheed Aircraft 
Vice president stated well OVCT l Cal 


ago that his firm considered a Mach 2 


dirhner well within the current. state 


ol the irt 
Lockheed 


design contract for an 


holds a U.S. Nir borce 
idvanced tanker 
upersonic, which 


that the KC 


Bocing. Thy 


transport, presumabh 
was awarded at the time 
went to 
md expenditure of 


money required for development of a 


135 yet) tankers 
immense research 


supersonic jet liner is considered bevond 
firina in thy 


Therefore, it 


the capacity of anv singh 


British aircraft industry 


will be undertaken as a jot venture 
with  considerabl govermment 1S 
sistunce 


Bare Announcement 


Lhe official announcement from the 
Ministry of Supply did not disclose any 
details of the 

Discussions on the cooperative project 
havc 
months 
top officials of the seven firms 

Much of the experience m designing 
urcraft from the 
supersonic bomber project now under 


projec t 


becn gomg on for about. six 


between the government and 


such an would come 


wav at Avro. Sir Armold Hall. technical 
director of the Hawker Siddelex. group 
which mecludes Avro, said last Decem 


ber that Mach numbers in the region of 


1S or 2 would avoid manv of the tem 
perature and structural problems of 
speed in the higher ranges. He said at 


the time that straight, swept or delta 
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Aireraft Firms 


wings appeared cqually suitable for such 
in aircraft. 

larget date for the first flight of 
Britames supersons project proba 
would be about 1965 

It is considercd Likely that after pre 
homimary details are settled wm thm 


mav be asked to design and build a pr 


toty pe with assistance from the othe 
in the consortium 
Until that tame, all the aircraft firm 


Roval Aircraft establishment at 


mid the 
barmborough would contribute 
basic rescarch and planning with adv 


fiom the national airlines—British Ov 


scas. Airways Corp. and British 1 
pean Airways 

Presumably the British firms would 
ilo survey other airimes of the world 


for their requirements. 


Airfield Loss Irks 
British Committee 


London—Sclect Committee of Par 
\iinister of 
Aviation — for 
urficld 


has criticized the 
Ciwil 
Britam 
despite increases in traffic 

In a report, the House of ¢ 
commniittec estimates that 
fiscal vear endimg March 31, 1956, the 
country’s airfields 
S35.196.000 


lament 
Transport and 
mounting losses bi 
PONS 


during the 


meurred a deficit of 


‘ain meure ms S330.000 above the pre 
vious fiscal vear and accordimg to. the 
cummuttee represents a subsidy of about 
S1.12 per passenger 

In the same penod, passenger trath 


jumped by IS ind fraght by about 
390% 


Harold Watkin 


Pomting a finger at 





i | Committ " the b ] 
HLAKG f covet om ' hen 
that the muamister h ' KOON 
to take me CM t mn " t " 
CTCUSe TEVCTIUC 

It matics 

vlecd, midecd, it cc doubttul 
hotly thie rainister hi taken 

SU to cnd thas at 

In fact, the ypcration of the air 
ither so imethcent o tin 
msolvent that the mo traft th 

th passengers and freight, the great 
lo . if iccount 

Lhe committee inher bhlistered both 
the NMimistres of Supply and the coun 
tiv’s manufacturers for the present 
tem of mualitars craft procurcmcnt 

The new report express SULT PE ESC 
that the permanent secretary of th 
Pransport)  \binaistrs hould have om 
formed them, “we do not try to attract 
trath Phe object is not to mal 
i omuch money as v noon the au 
fields, or even to make them par 

The committee recommends a review 
of the question of outgomg tr ifie and 
commnend that Watkinson seck 1 


urhield fees and charges 
virtually thr une fees 
1948S savs the 4 


boost il 
bo contac 
ind charges as m whan 


group “is not fair to the taxpaver who 


had to meet the losses through taxa 
tion 

I hic ontiuation 3 nm fact ub 
diving air travel both bv British and 
foreign companics to an un mabe 


extent out of public fund 
It asserts thiat speed mid 
Juaxuirn which should ob 


travel themscl not 


omtfort are 
nnportant 
nd by the an 


bv the hixpares it laren 

Commenting on the fact that) the 
minister “is apparently reluctant’ to 
take adequate steps to redu the ex 
isting losses, the omnittes recom 
mends that the House of Commons 


Comittee urgent con 


ideration 


* Supph 


to a vote on cwil aviation 


De Havilland Shelves Jetliner 


London—Dec Havilland DITTIS jet 
urliner proposed for u British 
Overseas Airways Co n 1962 will 
not be buiit. 

In discussions between de 


md BOLAC officials of the two firm 


have agreed that quircinents — for 
such an airliner does not exist 1) 
Havilland was reluctant. t wuld an 


which it ippearcd BOAC 


urliner for 


would be the only customer 

lalks between the airline nd th 
manufacturer arc contmuing with a 
view to development of a more ad 
vanced jethner which de Tlavilland 


would build 
Phis could be a long range aircraft 
to serve ay an interim airplane between 


BOAC’s Bocing “07s and the super 


sonic airliner planned for the late 1960 
! 


it could be a medium yet designed 
tor the special runway and route re 
quirements oft the anhn crv t 
the Nliddle and | buast 

One industr ource describes” th 
DTT IS as a strictly “political” aircraft 


lhere is little doubt that the fovcTu 
ment told BOAC flath that de Thavil 


land was going to build the airliner for 


BOAC 


It was an unhapp tuation for both 
the airline and the manufacturer, espe 
wall nee the move drew asacle 
able fire im Parhament 

Labor Nlemb« Prank Beswick 
harged in the Housc of Commons that 


; Havilland 


it was a plan to prop up de 


| 
followmg the Comet failures 
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‘Traffie Control Clarification 


Needed Before 


New = York—Clecires 
Cominon System: air trath 


must be torthcoming — b¢ 


control re 


tore at will be possible to determune 
portions of the SAGI 


ur detemse system can be. effectively 


ipphed to the traffic control problem 

Uiak firtruire trathy control 4 
tudied as an independent problem, 
thre ult may be a common \stcm 


satisfy cather 


necds 


that does 
trath 
Thi WiLPTbIEg Was 


not adequatel 
ontrol or air deters 
sounded during the 

cnt meeting of the Institute of the 
\cronautical David R 
Isracl an a paper covwuthored by D 
Herbert Sherman, both of TLancoln 
Laboratory which has been. studving 
SAGE. to trathe 


Sciences bv 


the application of 
mitrol 


Many Similarities 

1 TtENG ot the 
twecon thy 
pl 1 ¢ ng 
trafh 


Wil ase of mualitars 


many similarities be 
data 
required for air defense and 


Information and 


control, Israel urged increased 
radar, beacon and 
facilities 
“now technically 
economically desirable and op 
critionally important,” Tsracl told) the 
LAS 


hor example, 


ground air communication 
Such common use 1s 


feasible 


recenth 
transmission 


developed 
tech 
now make it possible to remote 
data ito civil traf 
enters, Sherman said, using 
nly oa par of telephone lines. ‘The 
( illed Random Vocess 
RAPPI for short, and it pro 

iecurate, 


narrow-band radar 
THIC] UNG . 
ur defense radar 


fic control 


technique 1S 
PPI, or 
vides an Scop 
Another 
extensive air defense 
data link 
facilities which are cd 
igned to meet the requirements of 
ilLout combat and therefore have low 
utilization im peacetime 


high-quality 
Sherman said 
cxumple is” the 


prescntation, 


rouncdeair voice and com 


PICA bions 


Beacon Problems 


Isracl warned that the present civil 
control beacon faces scrious 
In Operating with the present 


itary beacon system, unless the Civil 


Administration uses exist 
lita mitcrrogator station i} 
f adding their own. as now 
ee oe 

1] dded “it as difficult to refrain 
mmending that the militan 
mips abandon the present 
necpt ind ore think th 

roblom 
\ it cnikimilita traffic metro] 
t LIES operational mn" 
oe f row ia aang a nied 


tutcment of 


Advent of SAGE 


\lundell, new clic 
trafic con 


; 


be bs aol, 8: A 
f the Air borce lL) 
trol and landing 

Mundell emphasized that the sugges 


iC ils 
tons PTcrye 
ton was a personal opimion and hac 


not been leared by the Pentagon 
integrated 


air IZCTICS | 
ommmand, Alun 


g must be closch 
vith the Air Defense ¢ 

idinitted that he 
such a joint 


dell believes, but he 
has no blueprint tor how 
irganized 


wencev should be 


Comet III Prototype 
Expected to Fly Soon 
Havilland 


expected to 


; 


London—Convertced — dk 
Comet II] prototype is 
fly im about three weeks 

Po convert the aircraft into a proto 
type for the Comet IN 
been fitted with Rolls-Rovce 
t, wings have 


urliners, it las 
Avon RA 
29> turboyets and been 
lipped and fitted with detachable wing 
tips to convert cither to the 115 ft 
span of the Comct IV) or the 10S ft 
span of the short-range Comet IVA 

The Comet TIT will be used for much 
ft the 
mect airworthiness requircments of the 
Comet IV seri 

British Overscas - Airwan 
ordercd 19 Comet IVs 


development flving needed to 


Corp hha 
Capital Au 


lines has four of this type and ten 
Comet IV As on order 
In addition to wing redesign and 


fusclage strengthening, the Comet Ill 


now has artificial “feel” built imto its 
power control tem. Lhe deming 
tem has been muproved and the flight 
deck rearranged for greater crew com 
fort 

Phe aircraft also has been fitted with 


ontrols for the rsc- thrust braking 


\stem now under devclopment and 


for cngine silencing 


PFOVISLOTD IS) Tae 


| 


Delta Airlines Earns 
$3 Million in 1956 


Atlanta—Delta Air Lines 
MS.S71 after taxes from its 1956 oper- 


carned $2 


trons, a , Tie wer 1955. Sal 
f flight equipm itt rused the 1956 
total to $4,224.64] S3.77 per shar 


f Delta stock 


Operating 1 vere up 16 t 
. 343,854. th 1" ports while 
drating cxpen 11S to Sf 
$47. TS 
Delta fl \ ] }SS A! OU TOVCTI AN pt 
rcr-mil ing th can ae 1S 
rr 
\wanlable scat-muilk mecrcased 23 
to 1.977.086 000, for passenger load 


factor of 60.14 npared with 
. | i | 5 

Unit cost of operations was reduced 
from 28.59 nts per ay ulable ton mule 
te 27.7 > cont ton-mile in 195 

I hic virdinn imicd 2,606,945 pas- 


cngers durmg 1956, a 12.97 increase 
ver 1955 totals. expr Vas uj 19 

to 3.219.S00 ton-aniles mal wa up 
15 to 3.573.998 tonaniles; and ai 
freight total increased 3.647 to 7.783, 
SSO ton-miles. Delta carried 28,864.87 1 


Ib. of freight during the vear 


Curtis Asks New Look 
At ATC Development 


New York—Presidential Aide hdward 
P. Curtis last week called for an “au- 
thoritative form of organization to con- 
trol both rescarch and operations” of 
ur traffic control 

Curtis, ina speech at the 23th annual 
Institute of Acronau- 
charged that todav's 
commiuttecs 
which endeavor conflicts” 
often tend to drag out major problems 
to a solution that is an 
compromise.” 

He said a critical problem lics im the 
field of research and development of a 
common svstem and added that military 


meeting of the 
tical Sciences here, 


“complicated = maze-— of 


to resolve 


“unsatisfactory 


services “tend to work on svstems de- 
own pe 
i 

culiar requirements, and which mav or 
mav not be compatible with what the 
Civil Acronautics Administration — 1s 
doing.” 

Curtis also called upon aircraft man- 


more use of bound 


signed to take care of their 


ufacturers to make 
irv laver and jet flap control techmiques 
to improve linding and. take-off chat 
icteristics. Tle said therc has been a 
‘tendency to design and build) mani 
urcraft on the as 
urports will 


mum performance 


sumption that) somchow 


be built to accommodate them.” 


Italian Airline Increases 
Order for Viscount 770s 

London—[ince Acrce Italiane has in- 
wr Vickers Viscounts 
from six to ton iS 

Deliverv of the first six Vis 
to start in April and be 
Angust of this vear. ‘The next four will 
be delivered inp March and April) of 
nent vear The Itahan order br nes the 
total number of Vi 


creased its order fe 


ounts 


completed bi 


scounts sold to 361. 


Britannia 312 Leaves 
For Cold Weather Tests 


London—t irst of the long-range Bris 


tok Britannia 312 airliners Ieft for a 
series Of cold'weather tests in Canada 
Among the passengers was the manag 


ing director of Bristol Aircraft, Peter 


NI ict id 


AVIATION WEEK, February 4, 1957 





¢ Lee 








American Airlines test pilots Ken Herschel (left) and Dick Green (right) tell Fisher about the program of an impending flight test. 


One of a series on the care taken * 
C.A.V. at 


by leading airlines to keep their planes 
fit for flight—and why this care 


‘Tulsa 


has led them to select CHAMPION 







SPARK PLUGS. First— 
By HERB FISHER 


American Airlines and a look at... Cnakianons Airworthiness Viel 


(ADVERTISEMENT) 









ECENTLY I was a much im- 
R pressed visitor to the vast 
American Airlines Overhaul and 
Supply Depot at Tulsa, Oklahoma, 
where the world’s largest airline 
fleet operating from a single main- 
tenance base is kept in top flight 
order. Each of American's 200 
planes comes to Tulsa at least six 
times every vear—1,200 aircraft 
visits in 12 months—more than 
1,500 engines completely rebuilt. 
In the shop, and outside on the 
flight line, nearly 4,000 skilled 
emplovees do the huge mainte- 
nance job needed to “keep ‘em 
flying.” 

Tulsa has the dual functions of 
preventive maintenance and _ pro- 
gressive overhaul. Both have the 
single objective of finding and cor- 
recting trouble before it starts, 
and before an airplane is “out of 
hours” and ineligible to carry 
passengers. American predicts, 
with amazing accuracy, the work- 
ing life of almost every piece of 
equipment. This makes the job of 





HERB FISHER, 


international aviation authority, 


veleran test pilot, 


and author 


the maintenance department clear, 
if not easy. The department sets 
up its schedule so that it antici- 
pates mechanical trouble and takes 
preventive action before it occurs. 

A good example of American’s 
preventive 
autopilots flown on American's 
aircraft. Autopilot system compo- 
nents have a CAA authorized 
overhaul period of 5,000 hours. 
American pulls them at 2,500 hours 
—an admirable illustration of the 
lengths to which the airline will go 
to insure safety and reliability. 


maintenance is the 


C.A.V. — 

Schedule for Airworthiness 

Progressive overhaul is Ameri- 
can’s other maintenance must. 
Operating on a regular schedule, 
every aircraft in American’s fleet 
visits Tulsa for its C.A.V.—Contin- 
uous Airworthiness Visit. About 
ten days are required per visit, 
during which time AA’s inspectors 
and mechanics will perform an 
average of 5,400 different jobs on 


running flight tests on it. 


American Airlines technicians put rebuilt 
engine through its paces in test cell before 


each aircraft, taking thousands of 
man-hours. Nothing is overlooked. 

Whena plane arrives in Tulsa for 
its C.A.V., inspectors are assigned 
to go over the entire airplane, 
checking its structure, functional 
systems, appearance, etc., using 
special test equipment. In ten days 
the plane leaves Tulsa “‘newer than 
new,” but just a little more than 
2,000 hours away from its next 
Visit. 

Using this technique, American 
has never had to take an airplane 
completely apart. These trips to 
Tulsa do the * 
haul job progressively 
better. 


‘out of hours’’ over- 
and do it 


Champions 
Proven on Engine Line 
I was especially interested in 
the engine line, where every single 
piece of the big Pratt & Whitney 
and Curtiss-Wright turbo-com- 
pound power plants gets a meticu- 
lous inspection. I saw the typical 
overhaul for engines, running from 


Transferring Champion 





These four hangars —center of American's 
maintenance operation contain 15 acres 
of floor space, handle 1,200 aircraft over- 
haul visits a year. 


Spark Plugs from original 
carton into American's 
engine-set box for ship- 


ment to line tation. 
Champion's consistent 
high quality makes this 
possible without further 


inspe ction, 























dismount and disassembly through 
cleaning, parts inspection, rework 
where needed, reassembly and 
testing. 

It was during parts inspection, 
which includes tests on spark plugs 
and other engine components, that 
American began telling me about 
the splendid record of reliability, 
service, and economy of Champion 
Spark Plugs. 

W. C. Lawrence, 
President — Engineering, 
the whole ignition- 
plugs, and 


Assistant Vice 
said that 
spark 

has 


area of 


magnetos leads 


been the No. 1 cause of mechanical 





delays 


It is for 
American particularly 
Champion’s dependability and 


that 


economy. 


“American's philosophy is to 


search 


reliable ignition components avail- 


able,” 


T. J. Harris, Director of Power best possible parts and accessories 
Plant Engineering, stated that he that would cause the least trou- 
admires Champion's research and ble. But now we are at a stage 


development program, 





Champion Aviation Representative Ru 

Biegel monitors line service spark plug 
installation as part of service coverage. 
Technical information gained is available 


to all Champion users. 


said 
simplicity, 
maintenance, and Champion has 
proven over the vears to give it.”’ 


C.A.V. at Tulsa... 


a special report for 










Champion Spark 






Plug Company 










Top American Airlines executives at ilsa tell 
Fisher of Champion's high atisfactory per 
formance. Left to hit I Q, Schroeder, 
Assistant Vice President, Quality Control 











Division; Fisher; J. B. Montgomery, Vice 
Pre ident, Whose dutic include ipervisior ! 
the Tulsa base: W. ¢ Lawrence, A tant 
Vice Presice nt, Engineer ng Division ind 






D. F. O'Donoghue, A 
Overhaul! Di, 


tant Vice President, 






Isilon, 


























during the last 21 vears. desire to define and resolve igni- 


this reason, he told me, 


likes 


tion and spark plug problems. He 
feels that Champion has made a 
notable contribution to American's 
operation. 

Economy 
Assistant Vice 
President of Quality Control Divi- 
told me AA's experi- 
ence with Champion 
“For years the airlines have 
to concentrate on 


Demand Quality with 


constantly for the most E. O 


a Schre weder, 


Lawrence. ““‘We want sion. about 


reliability, and ease of economy. 


had 


obtaining the 


and their where aviation has turned into big 


1500 “new” engines a 
running at all 


produces 
in test cells, 


The engine line 
year. After four hours 
speeds, engines are flight tested by 
pilots for another four hours, 


engineering test 






‘\. Director 


of Supply, had favorable 














Champior 






,e¢conon and avall- 







nm 












During a C.A.V., the 
completely 


Interior 











business. As a result, without any 
slacking of quality, people in the 
aviation field must be concerned 
with price as well—and Champion 
has been a leader in reducing spark 


plug prices. 


“Spark plugs are a major ex- 
penditure with us, and we consider 
ourselves fortunate to be able to 
get a quality product for the low- 
est price consistent with reliability 
and performance.” 


10.000 Hours on Champions 


Another American man that I 
later talked to at New York Inter- 
national Airport was Captain 8S. P. 


If you have the responsibility of 


selecting aircraft spark 
plugs, consider the fact that 
American Airlines . . . with 
millions of engine-hours 
experience as a guide... chooses 


CHAMPION SPARK PLUGS 





wm, (disassembled, fresh- 


ened, and rebuilt 
where needed. All 
structure is completely 
inspected and compo- 
nents are replaced as 
required. Even X-ray 
is used or checking 
critical areas. 


Bittner, who started flying Sep- 
tember 14, 1924, and has accumu- 
lated 30,000 flying hours. He has 
been flving for American since 
1929. Since Champions have been 
used for 10 years, Capt. Bittner 
has flown approximately 10,000 
hours with Champion Spark Plugs, 
or roughly 40,000 engine hours. 
Capt. Bittner stated that after 
flying for 10 years with Champions 
he has never encountered true 
plug trouble. 


The final word on Champions 
came from J. B. Montgomery, 
American Vice President—Main- 
tenance and Engineering. ‘These 


CHAMPION SPARK PLUG COMPANY « TOLEDO 1, OHIO 

























Removing spark plugs from engine for 
careful testing. Rigorous inspection over 
the vears has kept American convinced of 
Champion's dependability. 





plugs give us the high, consistent 
quality we need to assure long life 
and trouble-free operation,’ Mont- 
gomery declared. ““We also like 
Champion's realistic price strue- 
ture and the fine factory and field 
service they give us. 

“Champion has built excellent 
spark plugs over the years for 
American Airlines. If they were 
not a quality product, they would 
not be on our engines.”’ 

The Champion people feel that 
American’s experience speaks for 
itself in indicating to all pilots the 
superior performance and reliabil- 
ity of Champions. 


— HERBERT QO. FISHER 





Capt. S. P. Bittner, American pilot since 1929, tells Fisher 
he has flown 40,000 engine hours on Champions without 
encountering true plug trouble. Capt. Bittner flies the 
non-stop flight between New York and Los Angeles. 




















SHORTLINES 








> National Airlines now using IBN 


quipincnt to process advance New 


York-Plorida bookings, savs mum past 
Hine and dupheoated reservations at 


ming turned up and made available to 


( 
air ha hanes « 1 kK 


cards I dd IV. 


P Lockheed Aircraft) Corp. sales of 


trey TO] } ton transports ¢ taled 
S175 nullion in’ 1O5¢ Orders in 
lauded 3S Blectras, 30 Super Constella 


thors Potal Lockheed = comimercial 


backlog at rs cond was $4350 million 


> Lufthansa German Airlines clinns a 
Now York Shaumon flight re ral fan 
19 with a Super G Constellation. Plain 


flew the 3 nf om cight hours, 30 


min., Lufthansa savs 


> United Air Lines is pushing ski vaca 
mosales with TT] winter tours to ma 
ior U.S. resort Package prices range 


trom S60 to SOS for seven davs, air fare 


+ 


not include 


P Trans-Canada Air Lines has begun 
daily Viscount rice between Quebec 
City and Montreal. Second daily turbo 
prop flight on the run is. scheduled 


March 1. 


> Belgian Congo area is growing as 
travel attraction. Fight new hotcls were 
binlt there last vear, new hotel and 


] 


motels are planned. 


P Trans World Airlines has signed 
three vear S750,000) contract. to) tram 
Kethiopian Airlines pilots, maintenance 
cmploves and supervisory staff. Ten 
IWaA spe hilists wall set up schools im 
Addis Ababa for the program. 

> Capital Airlines has expanded Vis 
count service with three new non-stops 
New York-Norfolk; addition of a fourth 
New York- Washington flight: addition 
of an cighth non-stop New York-De- 
troit. Capital now has 36 Viscounts in 
service, expects delivery by this summer 


of last of order of 75 


> Vickers-Armstrongs Aircraft is sctting 
up a technical office in Trinidad to pro 
vide after-sales service to Viscount oper 
ators in the Caribbean area. Company 
now has offices in Washington, Mont 
real, Winnipeg and Adelaide, plans new 
one in Beirut. 


> Cosmic rav study will be made by sci 
entists aboard Scandmavian — Airlines 
System pre-inaugural flight from Europe 
to Japan. Scientific team will measure 
intensity of ravs in polar region for In 
ternational Geophysical Year. 
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AIRLINE OBSERVER 


PW at hi for \ciamist ms isk ¢ TLIC ! " ( ( 1 hist 
postige rate from th t t rif ecth vill Tel tions that 
first-class munud bem al by " me daa it | it | bhaon 
warmcd am tis budget im me that SO4 mail mM cqu aot th 
P st (fic ! | 195 ¢ 1) th 1] t mutt t t yt i] 

ite ¢ loked to mect i t nd Ingher Post Oth share 


P Air Transport Assn. has decided to rewrite proximity indicator operating 
specifications, They will be submitted to airlines tor review, The decision 
was prompted by new reports on proximity indicator devclopment presented 
by several manufacturers, including Hlughes and Bendix. Meanwhile, most 
observers feel that Phase Il ef the program, calling tor a collision avoidance 


computer, is not vet attainable 


P Bormuds literal it betwee th | S id Britian wail 
undergo drastic rex ! vhen it TT iF f \ 13 } | ! 
Feb. 18 (AW Jan, 21, p. 25). The U.S. delegation wil 
positron to burter thom it « vhion the ongmal treaty w signed 10 vears 
wo. Sm then. Brit , ly fallen beliun { S 4 

traffic handled nd Britam | f pow. » Ind t \l | Past 
other areas have weakened her bargaining strength om tradm ntcrnational 


operiting priv ileges 


> Airline metcorologists are scheduled to visit Strategic Air Command bases 
to study forecasts of jet streams, clear air turbulence and other weather con 
ditions experienced by SAC in its high-altitude, long-range operations. 


Civil \cronautics Board will conduct 1K |] | vor 
mercial, civil and miltary aviation. ‘Phe survey will be samilar to the program 
bemg conducted by the Air Travsport Assna.. which melud heduled aarhin 
operations nly. CAB is distnbuting a “check” ty pe of printed form through 
wiation associations and mulitary services. Pilots will return completed 
reports anonvimously and without aircraft cntification Reports will b 
used for statistical PUTPEses only and no action will be taken agaist am 
pilot or operator ay a result of the reports 


> Trans American Airlines name case has been revived following a Suprem« 
Court decision last week to review an appeal by American Airlines that. the 
irregular carrier be restrained from using “American” in its name. Last 
spring, the Supreme Court refused to review a similar case fought by North 
American Aviation and thus upheld a lower court decision that prohibited 
the use of the airline's original corporate name, North American Airlines. 
At that time, the airline adopted ‘Trans American Airlines as its official tith 


© London Airport is constructing a long dirt ndg tbout 30-ft. agh alon 
one side of the airport near a residential arca. Officials hope the hill wall 


ibsorb cngine run-up noise and reduce complaints from nearby residents 


> Civil Aeronautics Board will hold a hearing in Washington March 5 to 
investigate baggage allowances and excess baggage charges on domestic 
scheduled airline flights. 


P Air Defense Command has issued new regulations which comply with 
requests submitted by the airlines during the past two vears for improve 
ments in ADC radar weather advisory service. Specifically, the airlines 
wanted and got authority to contact ADC direct. without going through 
ur route trafhe control centers for service: a “common” call signal, and a 
discreet frequenev (133.2 me.) ADC operates radar advisory service a 
9? locations in the U.S 


> American Airlines has ordered two flight simulators from Erco Division of 
ACF Industries for carly 1958 delivery. Erco will design and manufacture 
one simulator for the Lockheed Electra and one for the Bocing 707 to 
American's specifications, Both simulators will be housed in air conditioned 
trailers to permit movement to the airline's principal operating bases. 
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ROLLS-ROYCE 


are producing three types 
of gas turbines for 


medium-range airliners 


AVON 


turbo jet 


(DE HAVILLAND COMET AND SE 210 CARAVELLE) 


DART 


propeller turbine 


(VICKERS VISCOUNT AND FAIRCHILD FRIENDSHIP) 


TYNE 


propeller turbine 


(VICKI RS VANGUARD) 


ROLLS-ROYCE LIMITED + ENGLAND + SCOTLAND + CANADA «+ AUSTRALIA 


50 























| De a a 
| “e MN CoO 
RADIO CRATE — — SS SS ee 
| ENTRANCE DOOR TOILET | } 
FOLDING STAIRS PROP DISC or 





EMERGENCY and SERVICE DOOR 








FOUR-SEAT att lounge of SIOD: (top), shows rectangular windows which were changed liter to Viscount oval shape 


main cabin (below), looking into vestibule. 


> 


h 
\ 


fe 





_ 
ee r 
WARDROBE 
BUFFET 





borward part ot 


New Interiors Designed for Viscounts 


Continental Air lines’ new Vickers 
Viscounts series STUD) turboprop au 
hocrs wall have imtenors designed b 
Charles Butler Associates of New York 

Innovation m the livout as the mecha 


sion of a deluxe, fourpassenger loungs 


in the rear of the plane. Butler rechamed 


the area tor passengers, thereby meat 

ing the plane's first class scatimg capacit 
from 32 to 356 passengers. Other pur 
Chasers of this model Viscount use thy 


ind baggage md Wald 


for buttct ooag 


SPALL 
I he 


The plane's cabin as divided inte fous 


rus mn cicht scat torward lounge al 
#4 scat. mam passenger cab: ae gall 
which has two, fullsize service and 
cmmergenc, doors: and the four-scat att 
ound 
Ihe scat cring and curtam 

fabric, designed by Butler and mad 
b Schumacher’s of New York 1 hic 
ihe runner impet. AT the t «ot 
the cabin’s mtecrior covermg—headling 
side walls and floor coverme between 
nd under the seats is a vinvb-coated 
fiber glass called Duracote, made bi 
the Duracete Corp Ravenna, Odne 


Phe matertal is extromeh fire and scutt 


resistant, as cas, to clean and comes m 
1 large vanety of textures and. colors 
Color Scheme 

© Headliner throughout the pline 1 


tuscon bluc—a helt. airy hue 


@Side walls are birch white—an off 
write 

@ Bulkheads im the mam cabm and 
aft lounge arc also birch white, whik 
bulkheads m= the forward lounge 

a CP ras 

¢ Seats m= both lounges are bldorade 
bluc—a somewhat deeper, richer hic 
than tuscon blac. but both blues blend 
casily Scats am the mam = cabm are 


duwn—a pale peach color 

@ Aisle runner canvon—a soft rose 
©@ Window curtiams—called Yellowstone 
have a golden luc. drapery curtains 
uscd m= front of the gallev and coat 
closet, are Yosemite, a teal blue plaid 


Special features of the mtenor m 
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CABIN PLAN of Continental Air Lines’ 56-passenger Vickers Viscount S10.D has two 


lounges, one tore, one aft. 
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BUCKETS 


and 


BLADES 


for AGT 


We design and build: 


e Forge Dies 
e Trimming Dies 


e Investment Molds 


We machine to \'~ 


zelaetlaler 
Solid Stock 
Investment Castings 


Centrifugal Compressor 





BUFFET 
| fe pees WARDROBE 
| F 
|_4 
_—— REAR FREIGHT 
| BUFFET COMPARTMENT 
STEWARDESSES 
TWIN SEAT 


ie { xceutive direct f customer re 
tions. Orders to dat pproximate SZ 


Sal t this typ t 
itor arc expected to provide 


Pe ~phs 
mt market for the planc, Pfeiffer 








BUTLER ASSOCIATES ux 
freight compartment (above 


- 
lounge. 


lude: pimpomt ind 
oa plastic whi rea 
flect in the ihng of 
between the fo 

meun cabim Iwo. livat 
the vestibulc 


Gold anodized 


s wardrobe and 


) for 4-passenger 


t lighting i 
tes a. Starlight 


the vestibulc 


lounge and thy 


ores open att 


luminum is tasteful 


used throughout the plane as window 


frames and as extruded 
trim 


All passengc 


nal stewardess 


CC 


} 


buttons, 


hiceje rach 
MALZL ALL Tack 


items—imidivid 


reading 


lights. and ventilators, are grouped and 


onvemently loc 
of the baggage rack 

\ntique mirrors decora 
bulkheads of the aft lou 

lirst Viscount S12 ts 
dchverv to Continental u 
Al} 15 aircraft on order 
livered by 
currently has an option 
f the planes 


1 March 19 


October of that veat 


ted in the under part 


te the forward 
Zc 
scheduled for 


ire to be ck 


CAl 


for five mo 


F-27 Orders Total 
About $24. Million 


New York—b airchild Fa 


plane Corp. ha tid 12 
1-27 transports f tot 
t+. the ompan moun 
on the high-wing turbop 
idcditional 29 

Ihe new 
Consolidated Airlines, scl 
kan airline, with tor 
for passenger-freight 
South American 
raft wradiered aT three 
orporations buying the 
Pairchild withheld identit 
hne and the firms at custor 

Previous airhin rc 
nd eight ord hi 
poration mcluding ¢ 


nd Rubber Company and 


Can Compan 
bairchild stil ha lon 
im selling the f-27 to 
von pomt of | yan 
ne plan row sells f 
“a : 
lp 
) 
R 


ine and Ai 
more of if 
il to date f 
cd Opt | 


rops. tot i 


( North 
icduled Alas 
thre« pl ! 


gy operations 
urline, with five an 


large { S 
other t 
\ of the 


HOTS TE st 


tot led 


been placed 


rcneral | 
Contin rt 


igo: loading door as designed to facih 
tate maxed utihzation Lhe Northern 
Conse 


De el-aheul 
Hchited 


planes will be equipped 
with a movable bulkhead to separate 
isscnigers and cargo 
birst production b-27 as scheduled for 
ite fall, 1957 Hagers 
town, Md. The airplanc will 


rl] 
1 urhine SCTAN IK CATIN 


completion at 
yperte 
next Veal | llI- 


( haild SANS 


Grumman May Build 
Safari for Frye Corp. 


New York—Gruninan Aircratt) /en- 


gincermg Corp. may build the Safar 
short-field transport for the Frye Corp 
fo brve raises STS unlhon to set up 


hne and begin production 


The four-engined plane would be man 
ufactured at Grumman's Bethpage 
N. Y., plant under terms of a cond 
iwreement signed last December 


ISSCIIIDIN 


tional 
by the 

Lhe money krve must rare to fulfill 
the a production 
nginecring, design and manufacture of 
material for 200 aircraft nd 
through certification of the 


two firms 


greement would cover 
tooling: 
EXpenscs 
tl imsport 

At the time of certification, a re 
t the Safar 


t Jack ber lic id 
eanization, deliveric tf the plane t 
ustomers will begin. Two Safans will 
wve been completed then, | 
Lic ill idditional ay vill 
nnpleted ine l¢ th \ ) 1 
varlou tages of struction th 
h t tht n vil qi l 
finished planes. ac ling to Frve 
{ th ¢ THC p f 
} IS SU cad ¢t fl ng Ww +] 
1+ nonthys tt th S15 nilhon 
} 
cd 
| ' he bane 
port ccihcat ! sulting f 
chnements m its desig Gy voight 
! rcrcased from 37. Ib. to 45 
Ib Nioxunum } Wload ino all-passeng 
ni t ! yp no ool t Of 
THe In al c 1 MANIIN i 
lo I i} 4 tl ]- 
' 1s oon 
| t th ‘ lat ; 
( ' ] } f TeAY CNP ft t 
vimute $425,000 without cn 
I rv 1. big mpared x th i 
] mounced price of $365.00 
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an integral part For its vital computation phase of SAGE (continental air 


defense system) Burroughs responsibility to the Air Force 

begins with research . . . extends through engineering, 
of Burroughs development, production, testing, and installation . . . and 
includes essential field training, service and engineering. 

Resident teams of Burroughs Military Field servicemen are 
assigned to each SAGE site. These specialists install and con- 
% s tinually test each computer, executing field service functions 

computation in SAGE through intimate knowledge of the equipment. 
Already, scores of Burroughs specialists are on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicated equipment. 

This is another demonstration of Burroughs complete 
systems responsibility for numerous Armed Forces projects 
embracing instrumentation, control systems, communications, 
electronic computers, data processing. 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi- 
zation, Burroughs Corporation, Detroit 32, Michigan. 


responsibility for 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 


4 
Bu rrou hs ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y 


Electronic Instruments Division, Philadelphio, Pennsylvania 


The Foremost Name Electronic Tube Division, Plainfield, N. J. 
° ra ° The Todd Company, Inc., Rochester, N. Y. 
in Computation Military Field Service Division, Philadelphia, Po 


Looking to continuing expansion, Burroughs invites inquiries from qualified engineers 





MORE THAN 31,000 JET ENGINES have been designed, 
developed and produced by General Electric since 
1941. The CJ-805, latest G-E powerplant scheduled 
for production, will enter airline service in 1960 in 


new TWA and Delta Air Line Convair Model 880’s. 
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makes possible the ideal medium-range jetliner 


General Electric CJ-805 Offers 
Lowest Operating-Maintenance 
Cost of Any Airline Turbojet 


Fact: the General Electric CJ-805 will be the most eco- 
nomical medium-range jetliner engine to own, operate and 
service. These four key reasons tell why: 

1. $22/hr guaranteed maximum parts cost in fleet 

operation—The performance of the CJ-805, commercial 

counterpart of the supersonic J79, promises to set a new 
low in parts-replacement cost. Chief reason is the engine’s 
sturdy, all-steel, single-rotor design. 

2. Low overhaul cost—Here are the factors that back 

up the low overhaul cost projection for the CJ-805: 

e Based on the record time-between-overhaul of G-E 
J47’s installed in the multi-engine B-47, the CJ-805 
promises to have a time-between-overhaul much higher 
than that of present commercial engines. 

Based on G-E factory overhaul of 5000 J47 engines, 
it is estimated that the CJ-805 will require only 750 
man-hours to overhaul. 

The guaranteed maximum parts cost of $22 per engine 
flying hour covers overhaul and line maintenance on a 
fleet basis.* 

These projections are possible because the C]J-805 is an 

evolutionary engine based on design principles proved in 

thousands of G-E turbojets. 

3. Low fuel consumption—The CJ-805’s excellent per- 

formance, a result of its high compression ratio, provides 

maximum engine economy under all flight conditions. 

4. Purchase price—The CJ-805 will give you more thrust 

per dollar invested than any other commercial turbojet in 

the world. 

For further details, contact your G-E Aircraft Engine 

Specialist. You can reach him via your nearest Aviation 

& Defense Industries Sales Office. General Electric Com- 

pany, Cincinnati 15, Ohio. 237-7 


*For two-year period after initial airplane delivery. 


CJ-805 DEVELOPMENT PROGRAM IS UNDERWAY at 
Evendale, Ohio. Already tests show that the engine's 
excellent operating economy the result of small size, 
light weight, low S.F.C. and high thrust promises 
extra profit for your commercial airline operations, 


AVAILABLE TO QUALIFIED AIRLINES is a compre- 
hensive presentation on why the CJ-805 makes pos- 
sible the ideal medium-range jetliner. Your General 
Electric Aircraft Engine Specialist will be glad to go 
over this flip-chart with you, at your convenience 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








THREE STAGE FLUID FILTRATION ADDS 
EXTRA RELIABILITY TO SERVO VALVE 


All fluid that passes through the amplifier section of the Hydraulic *~™ 
Research Dry Coil Servo Valve must go through three stages 
of filtration. 

In the first stage the inertia of particles entrained in the flow stream 
supplements basic filtration. Filter life is enhanced by the washing 
action of main valve flow on the filter’s inner surface. 

Second and third filtration stages are strategically located to protect 
the orifices and nozzles from any possible contamination from within, 
as well as any that might pass through stage one. 

All five filters are wire wound stainless steel. Wire size and winding 
pitch are accurately controlled for extremely sharp particle size cut-off. 

Torque motor is dry coil construction. Coil and magnetic circuitry 
operate entirely in air media to prevent magnetic particle build-up 
found in wet coil construction. Stainless steel, unitized power stage 
provides excellent null stability at varying temperatures. 





CHALLENGING ENGINEERING POSITIONS OPEN 


HypDRAULIC FEESEARCH 


AND MANUFACTURING COMPANY 


Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. * Victoria 9-2227 


é 
MANUAL SHUT OFF PRIORITY PRESSURE SWITCH PRESSURE REDUCER 


PRECISION HYDRAULIC VALVES AND COMPONENTS FOR FLIGHT CONTROL SINCE 1943 | 





‘ . 
Trans-Australia 
Breaks Traffic Record 

Melbourne, Australia— Prans-Australin 
Airlines carricd the Australian airline 
record of 773,144 passengers on sched 
uled flights to 94 Australian locations 
during 1956 

This exceeds the previous record, set 
by TAA in 1955, by 33,361 passengers 
ind shows a 22° merease m passenger 
trathe volume im the last two vears 
Potal passenger mileage of 374,576,022 
shows an increase of nearly 7° over 
last vear’s figures and constitutes another 
\ustralian record. 

Phe airline’s flect of nine Vickers 
Viscount planes carried over 400,000 
passengers with a load factor of 55 out 
of 100 

Ordinary air cargo totaled 36,007, 
92? Ibs. (36,967,663 Ib. m 1955) but 
\ir Express service cargo rose by 15 
S97 Ib. to a new record level of 1.33 
240 Ib 

bhghts numbered 27.874 and covered 
16,593,000 miles in 93,172 flving hours 
over unduplicated routes totalling 31, 
391 routce-miles, an increase of nearly 
1,000 route-miles 

Charter flights accounted for addi 
tional T,1SS passengers and 308.654 
Ib. of cargo 


French May Order 
Jetliner Cutbacks 


Paris—Dollar-short = Vrench = govern 
ment mav order Air brance and two 
private French airlines to scale down 
plans for cquipping their flects with 
American jctliners 

Proposed cutback would affect jet 
lincr orders already placed by the two 
private lines as well as current Ai 
krance plans for placing additional jet 
orders. French government, mainly be 
cause of its dollar account) problem, 
has the right to veto such plans. Veto 
would not be final, but could be recon 
sidered at some future date, presun 
ibly when France strengthens its dolla 
holdings 

Proposed cut would mean that ‘Trans 
ports Acricns Intercontmentaux (TAT 
would be entitled to only two of the 
four Douglas DC-S jets it recently o1 
dered An order by Union Acron 
maritime de Transport (UAT) for five 
Douglas DC-S jetliners would be cut 
back to three. Both lines have pro 
tested vigorously against the proposal 

bor Air branee, the cutback would 
come not on orders already placed but 
on new yet) equipment plans Phi 
statc-tun line wants to order 14. jets 
on order similar to the transcontinental 
versions of Bocime: and Douglas jctliners 
or the Convair SSO. Under the cutback 
proposal, instead of 14 jets of this 
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tvpe, Air France could order only cight 
An brance’s iuitial yet order for 10 
long-range Boeing 707s placed carly 
1956 still stands, as its muitial order 
for 12 Caravelles does. Air France has 


options on an additional cight long 


range Bocing jctliners plus 12) mor 
( iravelles It IS possible the 4 options 
mav not be picked up as quickly as the 
lme planned 

Proposed jet) equipment slowdown 
tems from recent hearmgs held by 


the influential Pronch Thigh Council 
for Commercial Aviation. This group 
includes 235 lugh ranking civil servant 
from vanous ministnes. Cutback wa 


ity advice to) Transport Minister Pin 


HARTWELL 



















Whom the final decision 
Usnalh 


recommnendations of the 
Council are accepted by the 
It understood addi 

com favor ft the cutback 
banan Nbinustrs 


Czech Airline to Buy 
Tu-1l0O4ts in 1957 


Vienna, Austria—( hh | 
three Tuel04 ift for th 


Research, Engineering and 
Development Services on 
Precision Mechanical 
Devices for aircraft and 
general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development laboratory for 
HARTWELL’S engineering 
staff are “AT YOUR 
SERVICE!” 


Over two decades of 
successful problem-solving 
experience in the fields of 
Flush Latches & Hinges; 
Fittings; Cable Terminals; 
Float Valves & Assemblies. 
HARTWELL’S highly 
developed skills and 
production abilities are 
“AT YOUR SERVICE!” 


If you have a problem in 
one of our fields, or are 
beginning designs, 
HARTWELL TEAMWORK is 
“AT YOUR SERVICE!” 


REQUEST NEW BROCHURE 
DESCRIBING OUR FACILITIES 
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Aviation Memo: 





Right now 


you can use 


one recess 





the name is Torqg-Set 





in fasteners comes from .. 





and it’s the only fastener that will meet 
your future requirements, too. 


4 Anexclusive wrenching recess developed by 
American now makes it possible for one design 
to be used in every aircraft fastening location. 
TORQ-SET's head 
configurations in an unlimited range of sizes. 


recess adapts to all 


2 TORQ-SET fasteners are mass produced 
in quantities to assure you of the proper sup- 
ply for doing all your aircraft fastening jobs. 
It is a completely forged product made in 
a single operation to precision specifications. 


3 When you buy American’s TORQ-SET, 
you buy for the future as well as the present. 
It is the only available with a 
wrenching recess capable of delivering torque 
values far in excess of present aircraft require- 
ments. For example, the average torquing 
ability of the °?y.”° TORQ-SET is 2540 inch 


fastener 







The biggest news 


‘e 
AME 
Norristown, Pa. «+ 





Psa aoe 


for every aircraft 


fastening location 


pounds, 58% higher than actually required. 


@ TORQ-SET is the only high-torque 
fastener available with simple one-piece tool- 
ing that can adapt to any type wrenching 
means ... and allow “‘close-to-head”’ opera- 
tion in any fastening job. 


5 TORQ-SET can be power-driven tighter, 
yet removed without difficulty, in every fas- 
tening job. Its unique wrenching recess has 
driving walls that form a direct axis for driv- 
ing. And TORQ-SET is supplied in high- 
strength alloy steels (including the newer 
heat-resistant types) and is designed to per- 
mit extremely high wrenchability without 
burring or distortion. 


Find out how TORQ-SET can help you solve 
your production problems. Write, wire or 
telephone American Screw Co., Willimantic, 
Connecticut. 


erican! 


4 r 





Chicago, Ill. « 


3 


RICAN SCREW co. + WILLIMANTIC, CONN. 
Detroit, Michigan 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W. Hyde Park Blvd., Inglewood, California 


Crech pilots and ground crews have 
been sclected tor schooling m_ thic 
USSR.” 

Phe state-owned and. state-operated 
AVIA Aurcraft bactory of Prague an 


nounced on January S, 1957 that this 


enterprise plans to build four-cugmedc 
craft im the near futurc. No mtormation 
was released as to which types ot 
Sovict) aircraft will be built 

Lhe CSA will get five more twin-cn 
gined I-14 cratt durmg the first quarter 


of 1957. The Il-14s are now being built 
by the AVIA Works under Sovict 
Hecnsc Owmg to specifications — of 


CSA, the seating capacit has to be 
mercased from 1S to 22 and the mternor 
decorating adapted to suit the taste of 
passengers. Five more IL]4s are to be 
delivered durmg the third quarter of 
1957 by the AVIA) works, but this 
group will have a longer fusclage and a 
scating Capacity of 24 seats. 


Styling Design Set 


% = td 
For Convair’s 880 

New York—Convair Division of Gen 
cral Dynamics Corp. has engaged two 
firms to handle the design and stvling of 
interiors for its Convair SSO turbojcts, 
the manufacturing Company announced. 
Harley Earl, Inc., industrial designers 
will design the. interiors and Dorothy 
Draper, Inc. will act as stvling consult- 
ant. 

Convair has completed a $225,000 
stecl mockup building at its San Dicgo 
plant and has installed two mockups of 
the medium-range airliner (AW? Jan. 
21. Pp 65). 

Orders for the SSO total 40 to date. 
Trans World Airlines has ordered 30, 
Delta Air Lines the other 10 


New Military Reserve 
Airport Recommended 


Washington—A new airport to han- 
dle military reserve flving activities was 
recommended for the St. Louis areca 
last week bv the Airport Use Panel of 
the Air Coordinating Committec 

In a unanimous decision, the pancl 
recommended that the Department of 
Defense start laving plans for develop 
ment of a new airport in the Missouri 
cnvirons of St. Louis to relieve conges 
tion at Lambert Ficld, the present 
municipal airport 

Under the plan, the Defense Depart 
ment would develop a new field for the 
use of Naval Air Reserve and Air Na 
tional Guard units now stationed at 
Lambert Field. The group also recom 
mended that McDonnell Aircraft Corp 
flight testing be removed from Lambert 
as soon as practical—possibly to the new 
airport. 

When a site is selected for the new 
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urport 
rent 
1HVITNG 
civil 


' ] 
PATE 


i 


nd 
midintenance facihties be made 

If jot use of the new airport is not 
feasible, the pancl recommends that 


provisions for operational and 


Buenos Aires—Chilcan State Aihn 
' LAN. will show cn operating profit on 
its 1956 balance sheet for the first time 





thie pancl suggests that govern- propel | Wand federal agencies 

md local ofhcials mect to deter tinal approval of sit involved, 
whether it 4 practy il for yomt ing to the panel, 
ind mulitarv use. If so, the group 2 ; 

ronds that a muster pin be pre Chilean State Airline 

nd that financial arrangements Has First Operating Profit 























plans be imtiated for development. of nee it began operations m= T92S 
idditional alleweather civil airport facil Phe line has contracted to bu 
tics in the St. Louis area Planning ind DC-6s for delwers in the last halt of 
development of anv additional airports 195% fhe management of LAN 
in roa, as well as treatment of ait lieves that the DC-6B as the tourist 
pace problems and air trafic control flight plane of the future, to replace 
ICTS should ibe coordinated with the 1 + 
| 
} C 
G. 
0439 STELLER DRIVE «+ CULVER CITY, CALIFORNIA « TEXAS 06-4701 
Electric Air Heater 
2” O.D 
2 KW—28 Volts 
Air Flow, 6 Ibs. min 
Thermostat Controlled 
Fusible Link 
! 
DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 
© Switches © Transformers © Oil Circuit Breakers 
® Heaters ® Rectifiers ® Switch Housings 
© Intervalometers ® Rocket Releases ® Throttle Switches 
© Frequency Relays ® Rocket Indicator Switches @ Limit Switches 
© Power Relays ® Bomb Rocks ® Switchboards 
© Air Circuit Breokers 
. and many other products. Specialists in mass spectrometer 
hermetic sealing. Write us regarding your requirements, 
59 
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CHANCE-VOUGHT I'S8U-1 carrier fighter, expected to reach fleet squadrons in March, was production engineered even before the proto- 
type was built and required no production adaptation. From the sequence of operations, the airplanes appear to move down the line 
tail-first. Rocket pack and ejection seat on floor are about to be installed. 


F8U-1 Was Production Engineered 


ea 


y 
of * 
e y 


a seal 





a 
HORIZONTAL SLAB tail is driven by power package INTEGRAL WING TANKS are scaled on wing sub-assembly line. Sealing 
above its root. Package is replaced as unit, bench re- is completed after sculptured skins and two wing stubs are joined. 
paired, adjusted. Variable incidence wing pivot rib is at right and wing fold rib is at left. 
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DENSITY OF DESIGN is indicated in fuselage center sec- 
tion sub-assembly (above). Slant-panci compartments con 
tain classified equipment. Cast magnesium windshield and 
canopy frames (above right) are lighter, cheaper and more 
producible than traditional built-up or welded structure. 
Four castings form major portion of canopy frame; front 
hoop, rear hoop and canopy hinges and a box section rail 
on cach side with integral locking lugs. Wall thicknesses 
of non-ferrous alloy castings may be as low as 0.01 in. and 
tolerances may be held to +0.010 in. Characteristic of 
the FSU is great number of access doors for case of mainte- 
nance. Oxygen and pressurization components are installed 
behind cockpit (right) and serviced from outside. Dark 
areas in skin (below) are magnesium allov. Inner wing 
and outer wing are sculptured magnesium sheet. The light 
alloy constitutes 25°7 of wing and fuselage skin. 


PRODUCTION 











ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 1, 


NEW HAMPSHIRE 





THRUST ¥ LOAD 





THRUST LOAD CONSIDERATIONS 


Contact angle is the angle between a 
plane perpendicular to the bearing axis 
and a line connecting the two points 
on a given ball where the ball makes 
contact with the raceways when the 
bearing is subjected to a pure thrust 
load. In Fig. 1, the contact angle is 
represented by angle a. The signifi- 
cance of the contact angle is revealed 
by an examination of the forces pres- 
ent ina thrust loaded bearing. 

In Fig. 2, a simplified version of Fig. 
1, the shaft and inner ring combina- 
tion are represented by the plug a, 
the “working diameters” of the balls 
are represented by the rodlike mem- 
bers at 6, and the outer ring is rep- 
presented by the tapered cup ¢. 

The contact angle is a. This dia- 
gram represents a three-dimensional 
structure with as many equally spaced 
rods, 6, as there are balls in the 
bearing. 

The primary concern in design is 
the amount of compressive force to 
which rod b is subject, which is the 
force with which a given ball is pressed 
against the raceways. This force can 
be calculated by constructing a paral- 
lelogram of forces as shown in Fig. 2. 

The sides T and R, are vector quan- 

tities, and diagonal B is the vector sum 
of T and R. Furthermore, the vector 
sum of the thrust components on all 
the balls equals the total thrust load 
on the bearing. The vector sum of the 
radial components on all the balls is 
zero. Vector B, the force actually felt 
by the raceways and balls, compared 
to vector T, the thrust component, 
varies significantly with changes in 
the size of the contact angle and is 
directly proportional to the thrust load 
component and inversely proportional 
to the sine of the contact angle. 
Example I: 
A bearing is carrying a pure thrust 
load of 21 pounds. Assuming seven 
balls in the bearing, each ball will have 
an axial load com- 


ponent of three 
pounds, since a 
thrust load is 


shared equally by 
all the balls. While 
the axial compo- 
nent on each ball is 
only three pounds, 
the actual compres- 
sive force, or 
squeeze, felt by the 
ball and raceways 
is considerably 
greater than this 
value. 
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c Sy 
With a contact angle of five degrees: 
3 pounds 
—— —, J d 
SIN « sin 5 34H poun gl 


\ 
Thus we see that with a five-degree 
contact angle the actual load felt by 
each individual ball is actually con- 
siderably greater than the total 21 
pound thrust load on the bearing. 


Example II: 
Using the thrust conditions in Ex- 
ample I, the contact angle is increased 
to 20 degrees, by selecting a bearing 
with a larger value of radial play. 
3 pounds 
sin 20 

A 15 degree increase in contact angle 
produced a 74.547 reduction in ball- 
to-raceway contact stress. This rela- 
tionship should be noted by anyone who 
writes bearing specifications. The op- 
erational qualities of the bearing, such 
as low running and starting torque 
and bearing life, are a function of the 
ball-to-raceway contact stress. Thus 
the contact angle is highly significant. 

It is not necessary for a bearing 
user to calculate or specify the con- 
tact angle desired. It is only necessary 
to remember that low values of con- 
tact angle are associated with low 
radial play, and high values of contact 
angle are associated with high radial 
play. 

While the advantages of large con- 
tact angle have been examined above 
in some detail, there is one important 
factor which, in high speed applica- 
tions, places a restriction on the mag- 
nitude of contact angle for optimum 
bearing performance. This is the mat- 
ter of gyratory forces on the balls. 
Each ball in a bearing may be visual- 
ized as a little planet rotating on an 
orbit represented by the pitch circle 
of the bearing, while at the same time 
rotating about an axis of its own. It 
is this latter mode of rotation which 


8.78 pounds 





AXIS OF BALL 
TATION 
‘ i 7 ROTA 
é 
\t/ 
Fig. a Vv 
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concerns us at the moment. Every ro- 
tating body exhibits gyroscopic char- 
acteristics which vary in magnitude 
with the speed of rotation. Most im- 
portant of these characteristies is the 
reaction of the rotating body to changes 
in the direction of its axis. Now the 
axis of rotation of a ball in a bearing 
is represented by a line which passed 
through the center of the ball and 
which is perpendicular to the line con- 
necting the points of contact with the 
raceway. This means that the angle 
between the axis of ball rotation and 
the axis of the bearing is equal to the 
contact angle (see Fig. 4). 

As the ball travels around its pitch 
diameter orbit, the axis of ball rota- 
tion is forced to change constantly. 
Specifically, the gyratory moment act- 
ing on a ball is proportional to, among 
other factors, the sine of the contact 
angle. Thus as the rotational speed is 
increased, a point will be reached 
where the gyratory forces acting on 
the balls will produce slippage between 
the balls and the raceways. This in- 
duces increased operating temperature 
as well as premature bearing failure. 

Thus in high speed applications, op- 
timum bearing performance is a com- 
promise ,. between high contact angle 
for minimum ball-to-raceway stress, 
and low contact angle for minimum 
slippage between balls and raceways. 

RADIAL LOAD CONSIDERATIONS 
With a pure radial load, the load at 
any instant is not shared equally by all 
the balls as in the case of thrust load- 
ing, but is supported by three or four 
balls at most. The higher the radial 
play, the greater is the tendency for 
the load to be concentrated on one or 
two balls; while the lower the radial 
play, the more the load is apt to be 
distributed on three or four balls. This 
more even distribution of load in ra- 
dially loaded bearings with low radial 
play is reflected in reduced torque and 
extended bearing life. 


DESIGNERS HANDBOOK OFFERED FREE 
TO ENGINEERS 

If you work with miniature bearings, 
you'll find this new, 70-page author- 
itative publication a great help in 
solving problems in de- 
signing instruments or 
small electro-mechani- 
cal assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents, 
Write to: New Hamp- 
shire Ball Bearings, Inc., 


Peterborough 1, N.H. 
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R GROUPING OF WIRING is emphasized for producibility. RETRACTABLE ROCKET PACK carrving cight air-to-air missiles is main 


Bundles of wires from cockpit to variable incidence wing battery of PSt lubes have closed breech. Combustion products are 





engine compartment and tail section are formed and cut vented forward. Evtrusions and castings are widely used in the pack to 
e on assembly board, checked out as unit on simulator and cut weight and cost and increase producibility Phe remainder of the 


lowered into channels on cach side of midsection. airplane's internally stored firepower consists of four 20 mm. cannon 


q - 


Bes 
NEARING THE END of the final assembly line, FSU has Pratt & Whitney [57 engine installed from high, wheeled dolly. Engine is 


lifted by powered cable and ‘pulley system and positioned by sprocket and chain driving carrier jig along L-beam rail 
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Prudential to Build. 
Lease to Lockheed 





San rancisco—Locklecd \ tt 
( p. has made a deal with Pr it 
11) ( vdaich calls t | ! « 
t | Sl4 Hilhon 
piicut 1 the San 1 13 
\ i pl mcd by I kKheoed Pru ! 
Ten + ean ] an ty , ; | 
bhi immgement will allow I 
cd to preserve vorking ital 
ceded tor other project Citmg oth 
lant expansion under way (for mucl 
ork and tor production of the Elect 
pict transport), Lockheed Secretar 
Prank L. Pram said, “Wee must exci 
fnancul stewardship of the Inghest * 
xler to maintain the working: capital Japanese Trainer 
cnad u as Keep ste pping up t Final configuration of Japancse Fuji TIP] trainer ty shown in this drawing of the plane 
Mrese new techn u pportunit Construction has begun and estimated first flight date has been set tor the fall of 1957, 
Phe company beheves it is first Powerplant will be a version of the Bristol Orpheus, lightweight turbojet gaining favor 
iff manufacturer to try this system ot as engine tor light fighters and trainers. Full-scale mockup ot the TITEL was inspected 
taming mayor plant tacit recently by Technical Research Institute of the Japanese Detense Agency and the \it 
Phe switch to Pridential ownersh P Self Defense Force Training Command. 
i vhen onstruction wa ITA 
1¢ VAN On lL. Kheed \l s lA Pivi 
mW ofacalith it Stun ( ! Palo als turth on at the t In ldition ¢ th 13 \ l- 
\lt t nicht t tot westment So traction th \l 1) 
Faciities at these two sites. t bye nithon Cnt ICQUIT CCE FUN res near Santa 
inpleted within TS months, will tetal Prudential and Loekhced have neg Cruz for a SP muilhon miss clop 
bout S00,000 sy. ft. of othee, manu tated 25 vear iscy on the Bav An ment, testig mad orescarch -centet 
fuctunmg and laboratory space. Lockheed plants. with options to tenes Construction is to start mext sumuner 


Aircrafts’ Who's Who Reports 
\ cross section of the Who's Who in «A 


A littl [| the aircraft industry —including Doug- — 
{ e pu Jas, Allison, Fairchild, Grumman, Mar- A 
tin, Republic, Canadair Ltd., Pratt and ~ a 


a - Whitney among a host of others — is ; 
in t é rig t reported to have reduced engine wir- ‘ f' 


ing time as much as 66°. This saving 


is effected by the use of the new Rob- Te 
inson Wire Twister, an improved 
p ace e@ee model of the ones that have seen serv- 


ice with the army, navy and airforce 

since 1945. Improvements include the 

exclusive diagonal jaw design that per- 

mits easier access to hard-to-reach 

areas, and clamps a vice like grip on saves 
the wire by pulling it into a 30° bend . <2 

thus delivering added leverage tor 


twisting. 2/. th l 
In addition to the greatly increased 3 e usUd 


engine Wirlng speed, users attest to im- 
proved shop safety fewer skinned ee 
hniuc kles and bruised fingers. ri n costs 
Besides their production line assign- WwW I g 
ments, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 
List price is $18.50. Write for fully 
descriptive literature to Ralph C. the >on, 
Robinson Company, Dept. W, Box 
ROBINSON 3494, 2516 Crosby Way, North Sacra- ROBINSON 
wire twister mento 15, California. wire twister 
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NEW-SPS aircraft bolts with 





the Nylok self-locking device 





THE NYLOK SELF-LOCKING DEVICE consists of a nylon pellet pe 


nently installed in the threaded section of the bolt. It 
eliminates the need for all other locking devices, including expens 
time-consuming lockwiring. It ts avatlable in all standard and spe 


cial SPS and Cooper fasteners with male threads 





HOW IT WORKS. Threads of tapped hole or nut compress the nylon 
pellet out of its original shape. Compression in pellet exerts con 
tinual force against mating threads—locks the bolt) positivels 
Bolts are reusable. 


Vibration cannot shake them loose. They 
simplify design and save production time. 


SPS aireratt bolts are now avatlab mbodvair 1! 
A ’ ‘ ! " rar al } } ' { 1! 
VIOK Sc Oh device, Whe provid it ra 
i \ solutio I the problen f mah holt 
rr 
ch 
\ self-locking SPS aireraft: bolt 1 N 
tUNTHGrS lockit dk esa ded. Just tl id 
bolt into any tapped ho Sc / ch 
I \ Wher r wrem ! st | I I 
} 
! On py t forces mati thread | ind al 
tight. The screw w not shak 
\ uboNSal 1 oductho tims \l i n i 
sith selt-locku SPS bolts. ¥ tn SII { 
design, with less bulk and weight. Phe number of part 
bh] , “ 
’ Must assemp to acl h CLOT 
reduced to the absolute minimum. bE xpens di 


ind deb wring «ol heads for lOCKWITES IS & minated. S 


s the installation of lockwires rb costly, tedious, tin 
consuming process, especially where bolts must b 
nstalled cramped, inaccessible places. And the 
pellet locks the screw positively —while lockwires tre 
guenth permit the screw to back off shehth under 
ibration and lose its preload. These bolts: save main 
tenance time, too—no lockwires to cut and untar 


dna rcv nstal 


Self-locking SPS aircraft bolts are reusable. They have 
uniform locking torque and low installation torquc 
with no galling or seizing on mating threads. They suc 


cesstully withstand temperatures trom —70 to 2504 


SPS manufactures male-threaded fasteners withthe Nylok 
self-locking device in standard or special contigurations 
—for use inconventional applications and in many places 
Where bolts cannot be locked by any other means. The 
| 


Nylok device ts also available in fasteners manufactured 


by Cooper Precision Products, an SPS subsidiary 


Write us for complete information on SPS self-lock 
threaded aircraft: tasteners today. Aireratt Product 
Division. STANDARD Prisstp Stiit Co lenkintow 


3, Pa 


"TM. Reg. U.S. Pot. Off, The Nylok Corporat 











Lab tests prove self-locking 
SPS bolts are safe and strong 
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VIBRATION RESISTANCE. fF \huustive vibr On resistanee 
tests, cor cted in the equipment shown above, proved that 
clf-logking SPS) fasteners, properly tightened ! 
their preload under exseeptional conditions 
TORQUE VS INDUCED LOAD 
520006 — 4-20 Internal Wrenching Bolt 
@ — MS20008 with NYLOK insert @ — MS$20008 Stenderd 
anowaromes 
Chert No 361 Dete 10/23/56 
20.000 
15.000 
s 
ie 
z 
i2 
} 
« 
i 
ro} 
| < 10.000 
° 
oe 
rv) 
2 
= 
z 
| 
| 
5.000 
| 
| 
| 
| 
° , l 
200 400 600 800 1000 1200 1400 1600 
TORQUE—INCH POUNDS 
INDUCED LOAD. ( est litherenc requir 
I jy TURK 1 Delt nts Wath sx oOT at std 1 ! roratt 
ten wh SPS | rears The v1 
N\ rh t an es the stat h 


TORQUE VS APPLICATIONS 
EWS 16.5 External Wrenching Bolt with the NYLOK insert 


ChertNo 366 Date 10 25 56 



































70 
5 60 60 inch pounds Torque Maximum Allowable 
z sof 32 ch Pounds Torque Average Actual 
z 
2 40 
$ 
30 
: 
2 20 
= 10 | 105 inch pounds Torque _ 4 .. © 5 inch pounds Torque 1 | 
Mimemum Allowable - Minimum Alloweble 
tat Remove! 15th Remove! 
a Ss 6 3 8 2 6. 0 6. 12.09 06 19 86 
APPLICATIONS 
REMOVAL TORQUE. Curve shows removal torguc eh 
) nds through the IM yw Mica t bver r Deu 
nserted and ren S 
ws he SPS ‘ r 
yum allow c he 
COMPARISON OF TENSILE STRENGTH 
SELF-LOCKING MS BOLT VS. STANDARD MS BOLT 
Tensile strength— pounds 
Sample T / 
No. MS 20008 with Standard 
Nylok Insert MS 20008 
1 29,575 | 29,400 
2 29,250 | 29,575 
3 29,400 29,725 
4 29,850 29,600 
5 29,600 29,810 
TENSILE VALUES. Tensile streneth comparisor I 
there is no significant difference in tensile stre Hhetweer 
standard SPS aircraft bolt) and comparable SPS) bolt 
vith the NSwhok* device added 
LOAD VS. ELONGATION 
MS$20008 — 4-20 Internal Wrenching Bolt with NYLOK insert a] 
Chart No. 362 Date. 10/23/56 ca Nies Get 
32,000 
3 
5 
2 
[oy 
< 
Ss 
} 
o 002 420.004 006 os o10 o12—oNa 016 
ELONGATION — INCHES 
LOAD VS. ELONGATION. [est proves conclusively that the 
Nvlok pellet has no effect on the strenet! f the fastener 
It shows @ continuous ininterrupled Curve Hic 
identical to those for a comparable standard b 


*T.M. Reg. US. Pat Off., The Nylok Corporation 





SPS aircraft fasteners with the Nylok™ self-locking device 


=" 


Internal wrenching bolt 
NAS 144 through 176 type 
Manufacturing Specification NAS 189 


= 





12-point external wrenching 





Internal wrenching bolt 12-point exte R b 
UAB 428 through 2424 type MIS 9ORR-08 thr th YORY-S? tv pre 
NMlanutact Speciticution AMS 7478 


Manufacturing Specification NAS 159 


=S° a 


hing be 





6-digit external wreng 


Internal wrenching bolt 
Manufacturing Speciticatior 


MS 20004 through 20024 ty pe 


Manufacturing Specification MII 
] } » ie 


Vroom 


AMS 7452 or 74 


B-783Sa 


f-digit interna 


100° flush head shear bolts 
NAS 333 through 340 type Manufacturing Speci 
Manufacturing Specification NAS 498 


Aircraft fasteners in mans hundreds of special contigura- 


tions are manutactured by SPS. All special fasteners 


with male threads can be equipped with the Nylok device 


‘TM. Reg. US. Pat 





Cooper aircraft fasteners with the Nylok* self-locking device 





MCL 








AN 3 through AN 20 type NAS 333 through NAS 340 type 
Manufacturing Specitication MIL-B-6812 Manufacturing Specification NAS 498 


reeegette! 





AN 21 through AN 36 type NAS 428 type 
Manufacturing Specitication MIL -B-6812 Manufacturing Specitication MIL-B-6812 


Uddddaddd 
ba} pdebeni 
- 


mada 





NAS 1303 through 1320 type NAS 464 type 
Manufacturing Specification MIL-B-7838 Manufacturing Specitication NAS 498 





VLA 





AN 6-digit engine bolt type NAS 501 type 
Manufacturing Specitications AMS 7452 and 7472 AMS Type 321 corrosion-resistant steel 


add 


bate 











AN 173 through AN 186 type NAS 517 type 


Mignutucturing Specitication MIL-B-6812 Manufacturing Specitication MIL-S-7839 


Cooper ts also equipped to manufacture special aircraft 
fasteners, in diameters ranging up to |¥% in. For further 
information about standard or special Cooper fasteners, 
write Cooper Precision Products, 5625 West Century 


Boulevard, Los Angeles, California 


*T.M. Reg. U.S. Pat. Off... The Nylok rporatior 


STANDARD PRESSED STEEL CO. 


AIRCRAFT PRODUCTS DIVISION 





JENKINTOWN PENNSYLVANIA 


Printed in SA 

















PORT AIR intakes for Rolls-Rovce Avon R.A. 29 engines flank 
centrally-placed air scoop, upper half of which feeds cooling air to 
rectifier while lower halt supplies air to heat exchanger for cabin air 


conditioning system. 


Comet 3 Engines 
Installed 


SLINGING POINTS and two forward mounts are shown on engine NEW ENGINE is installed in bay of Comet 3 (below). Mounting 
Iwo large pipes on cither side of engine conduct hot air incorporates quick release joints for all fuel and clectrical councs 
Air intake tions to facilitate quick engine change. Mounting of engine tail 
pipe makes full provision tor fitting of reverse thrust. View (above 


(below). 
from rear ot compressor for engine deicing purposes. 


support struts and variable inlet guide vanes are clearly visible. 
mounted he low 


shows accessibility of accessories, all of which are 
In forefront is fire 


engine and can be reached trom ground level 


wall made of titanium. 
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The pioneering vision and sound engi- 
neering which led from the Wasp to the 
widely-used J-57 are today leading Pratt & 
Whitney Aircraft into activities which may 
influence the whole future of aviation. 


For example, the most powerful U. S. 
production turbojet, the J-75, again shows 
Pratt & Whitney Aircraft's ability to de- 
velop the right kind of aircraft engine at 
the right time. The J-75 has been selected 
for the newest Air Force fighters, the 
Navy’s most advanced long-range patrol 
bomber, and both the Douglas DC-8 and 
the Boeing 707 jet airliners. 


This success may be largely attributed to 
engineering skills and achievements. Since 
the beginning of the company, when the 
new Wasp produced the most horsepower 
per pound of weight, there has been no 
change in the reliance on these funda- 








mentals ... except that new talents and 
techniques, elaborate research facilities, 
and many new kinds of engineers are 
called for at a growing rate. At Pratt & 
Whitney Aircraft, nearly every field of 
theoretical and applied science—from 
nuclear physics and chemical engineering 
to advanced metallurgy and electronics 
has a vital part to play as the science of 
aircraft propulsion advances. 


Today, power plants of the future are 
being developed by Pratt & Whitney 
Aircraft. The Connecticut Aircraft Nuclear 
Engine Laboratory, for instance, will be 
operated by Pratt & Whitney Aircraft for 
the AEC and the Air Force. Whatever form 
the future takes. ..in new principles of 
propulsion, new materials or new fuels... 
Pratt & Whitney Aircraft is prepared to 
offer continued advancement in power 
plant design and production. 


Pratt & Whitney Aircraft 


MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT « BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON, MERIDEN 


In Canada: Canadian Pratt & Whitney Aircraft Co., Ltd. 








“CUSTOMER SERVICE” 





— 
E xtra diligent customer service is 
another outstanding characteristic of 
Narmco’s continuing efforts to provide 
the aircraft industry with the most 
advanced structural materials. 

Users of Narmco materials have at their 
constant service a field engineering 
organization supported by the industry’s 
most experienced team of research, 
development and testing authorities 
devoted exclusively to structural 

plastics and adhesives. 

When problems — large or small — 
involve the application of structural 
adhesives or structural laminating, 

you can count on Narmco for the kind 
of assistance that leads to a prompt 
solution —and better aircraft components. 
Extra diligent customer service from 
Narmco can also lead to more efficient, 
more economical production! 





“ 
N armco Resins and Coatings Company is 
a prime manufacturer of a wide variety of 
high strength ‘“Metlbond” structural adhe 
sives. “Conolon” laminating materials, and 
coated fabrics—each specifically designed 
to meet the requirements of either primary 
or secondary aircraft construction. Narmco 
also produces an extensive line of putties, 





PIONEERING THROUGH RESEARCH 


NARMCO RESINS & COATINGS COMPANY, Dept. 871 600 Victoria Street, Costa Mesa, California 
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resins and sealers for use in the fabrication 
of aircraft components. 

For over a decade, Narmco structural 
materials have been widely utilized in com- 
mercial and military aircraft, wherein they 
have demonstrated their utmost reliability 
in high performance applications. 


Narmco technical field representa- 
tives throughout the United States 
and Canada can assist in solving 
your structural design problems 
quickly, efficiently and economi- 
cally. For immediate assistance, 
write, wire or telephone... 


Surfaces Important 
To Hot Metals 


Albuquerque, N. M.— Whenever 
metal coatings are being considered as 
protection for an underlving, basis metal 
at high temperatures, particular atten 
tion should be paid to the nature of the 
interface between the coating and _ its 
base. 

This was one of the points empha- 
sized by Dr. Charles L. Faust of Battelle 
Institute, Columbus, Ohio, at a Svimpo- 
sium on Heat Volerant \Mictals for acro 
dynamic applications here. 

Sound parts composed of a 
metal and protective coating can best 
be provided, said Dr. Faust, when the 
role of surface metallurgy is taken into 
account and when the strength and 
properties of anv diffusion allov formed 
at the coating-basic interface are known 
to be satisfactory 

Dr. Faust, who directs clectrochemi- 
cal engineering research at Battclic, 
reviewed the current status of knew! 
edge on protective metal coatings for 
use at clevated temperatures 

He pointed out that manv metals, 
for example molybdenum, have suit 
able bulk propertics—tensile and creep 
strength, hardness, etc.—and vet will 
undergo surface deterioration at the 
temperatures reached in acrodynamic 
heating. (Aircraft skin temperatures 
may reach GOOF at speeds of 2,000 
mph. and possibly 1,600F at 3,300 
mph.) 

Ihe interfacial zone between the 
basis metal and its protective coating 
can be responsible for the success or 
failure of the composite item. Of major 
importance to adherence of the coating 
strength between the coat 
ing and the basis metal, and_ the 
preparation of the basis metal. 

Preparation includes final physical 
and chemical cleaning and, also, the 
last surface finishing operations. 

Instances will occur, said Dr. Faust, 
in which a coating and a basis metal 
as individuals have suitable propertics 
but the diffusion allov formed at the 
interface between them does not. In 
these cases, the interposition of a bat 
ricr coating with suitable diffusion 
characteristics can make the composite 
object usable. 

For example, chromium and _ nickel 
chromium allov coatings provide inadc 
quate protection for underlying molvb- 
denum because the “molv” diffuses 
through the coatings and volatilizes on 
contact with the oxvgen in high tem- 
perature aur, 

\ chromium-gold-chromium — barricr 
clectroplate underneath the final pro- 
tective coating, notes Dr. Faust, pre- 
vents the outward diffusion of the 
molybdenum. 


basis 


irc. bond 
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HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch-long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric specialty 
heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 

General Electric Company 
| Section FF220-10A, Schenectady 5, N. Y. | 
| Please send me new bulletin GEA-6285, | 
l G-E Specialty Heating Equipment. l 


for immediate project 
| for reference only 


| | 
| | 
| Position | 
| | 
| 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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RAYTHEON RADAR 
AT THE ARCTIC CIRCLE 


HELPS GUARD US 















In the still, snow-shrouded world 
of the northern lights, strange black domes perch 
along the barren rim of North America. 


, 


Inside these giant inflated ‘“‘radomes”’ spin radar 
antennas probing the skies for intruders. Skilled 
operators examine glowing radar screens, alert 
for pips that could mean unidentified aircraft. 


Contacts picked up by these DEW line (Distant 
Early Warning) radars are flashed 
to Air Defense Command centers. 

The U.S. Air Force and Western Electric, 
contractor for the DEW line, selected Raytheon 
to develop radar for these critical Arctic 

stations. We are proud of this choice 
and of our opportunity, as the 
world’s largest producer of search 
radar, to contribute to the protection 
of our hemisphere. 





ee —— 
‘Biee//ence in Electronics 

. RAYTHEON MANUFACTURING COMPANY 
al — WALTHAM 564, MASSACHUSETTS 








Ruckstell Relocates, 
Expansion Planned 
Azusa, Calif—Ruckstell Corp.. sub 
sidiary of the General Tire and Rub 
ber Co., 
from East) Los 


new building in Azusa 
Phe firm develops and manufactur 


tions Angeles imto a 


permancnt magnet alternators and aux 


thary power units for the aircraft indus 


trv and the armed forces. Ruckstell als 
works on turbines and reciprocating 
cngines for auxihary power units. There 
Wwe 35 emplove it present with thn 
number expected to be doubled in 12 
months 

The new plant is located on a thre 


re plot and has a working area of 


16.000 q ft 


~ 
Strong Magnet 
Created by GE 
Mlectric have 
created a potentially strong super mag- 
net 

Dr. T. O. Paine, of the 
Instrument Department at Lynn, Mass.. 
told the American Association for the 
\dvancement of Science that the unique 
properties of this magnet are achieved 
by preciscly controlling the size and 
shape of individual iron 
small that there are more than 
billion in a pound 

Dr. Paine said that, theoretically. the 
ultra-fine particle 
mada ten times stronger than the best 
Waitlable Already experimental 
magnets have been made equal to the 


General researchers 


OMpan 


particles so 


» billion 


iron magnet can be 


magnets 


trongest commercial magnets, he said 

I. FE. Parker, instrument department 
ecneral manager said, “The new mag 
net will result ino clectnc instruments 
that are smaller, lighter, more accurat 


ind more rugged, making possible sig 
nificant advances in instrumentation. It 
will help us make better photographi 
eXpposure lircraft 
nd other products 
magnets 

“Although it will be quite some tin 
before the new magnets arc 
mercially available. the 
epen to new magnet Ipplic tions as sig 
nificant as those that followed General 
Flectric’s imtroduction of Alnico—th« 
most important permancnt magnet ma 


meters, mstruments 


using perm incnt 


com 


door is now 


torial now in usc 
This development opens whole new 
vistas to the 
the iron particles can be embedded in 
plastics, metal, rubber or The 
magnets arc machined, drilled, 
tapped, soldered, and molded precisely 
into anv desired shape 
“Ordinan is used in the form 
of sub-microscopic clongated particles 
to make the new magnet. This 


design enginecr because 


ohass 
casih 
Won 
le ids 
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has moved its offices and oper- 









to another far-reaching benefit, the say 


ing of strategic metals Like mickel and 
cobalt—heavily, used im making most 
magnets 

Phe chimuination of cobalt make 
possible the application of magnets in 
nuclear reactors, where magnet on 
tumimg cobalt cannot be used becau 

ft Jugh induced radio-activ its 

Dr. Pame said work on th develo 
ment has been carried on | niall 
reative group mi tis organization. The 
( ach team turted with onl thy 
eculation of theoretical ph ts th 
itra-tin longated irom parti might 
hi i luigh tan to demuagnet 


Before 
Modglin 
Engineering 


These photos show a section of 
the “plumbing system” for a 
rocket engine. 


The prototype on the left was 


produced by MODGLIN to customer specifica- 
tions. The model on the right is the final unit 
as improved by MODGLIN creative engineering 


suggestions. 


The production unit can be produced and in- 
stalled faster. It is structurally stronger, lighter, 
more reliable than the original. Automatic 
Heli-arc welding and precision machining also 
provide closer tolerances than initially specified. 
If you subcontract metal components for air- 
craft, missiles or rocket 


neer now! 


Send for 





engines, talk to a 
MODGLIN Sales Engi- 


Facilities Brochure 


Modeglin Co., Inc. 





OM oun thot 
] i ited baa « nic f led 
Ih magnet Temeiny haan i] 

ties of this mut i mitroll 
ecncl 1) | ' Not 1 
mth quaalitic t availible magnet 
duplhic ited, but w i I ly 
risthc re i il ttamabl 


Ryan Buys Facilities 
Of Fricano Products 


San Diego—Rvin \ rant ( 


San Diego pu ] 1 th TT leanne 


Te) 14 equ if t | wr 


Read how Modglin 
creative engineering 
saves time, improves 
reliability! 








Modglin Engineering 





NOW SERVING 


Aerojet General Corp 
AiResearch Mfg. Co 
Convair 

Douglas Aircraft Co 
Firestone Tire & Rubber Co. 
Fletcher Aviation Co 
Grand Central Rocket Co 
Lockheed Aircraft Corp 
North American Aviation 
Radioplane Co 

Rheem Manufacturing Co 
Rocketdyne 

Rohr Aircraft Corp 


and many other leading 
aircraft and missile 
companies 








es 


Metal Products Division 102 
3235 SAN FERNANDO ROAD + LOS ANGELES 65 + CLinton 6-2213 
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From sketch-out to check-out 


AMF has missile experience you can use 


@ AMF today plays a part in more than half the missile programs under way. One of its 


subsidiaries, Associated Missile Products Corporation, is the only private firm devoted exclu- 


sively to missile support equipment. And AMF activities cover practically every stage of design, 


development, and production...including mechanical and electronic test equipment...auxiliary 


power supplies... field and depot handling equipment... launchers. ..ground and flight control 
systems @ See for yourself why AMF’s experience in missiles, as well as in a host of other fields, 


‘ 


has made it the “can do” company. 


Research, Development, 
Production in these fields: 
@ Armament 





@ Bo tics 
@ Rodor A 78 “SS 
2 Jed Missile DEFENSE Defense Products Group 
© Acsiters ? ani: 2 a peonuetl AMERICAN MACHINE & FOUNDRY COMPANY 
© Control Systems and 1101 North Royal Street, Alexandria, Va. 
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cent property in Inglewood. ‘The pur- 
hase adds 10,000 sq ft. of floor space 
with lightly specialized machine tools 
to Ryan's facilities 

Lhe facility will be known as Rvan’s 
Los Angeles area office and machine 
shop No. 6, and will produce special 
ized parts for jet aircraft assemblics now 
n volume production at Rvan. ‘The 
Compan has substantial contracts for 
power packages for Douglas DC-S and 
Boeing TOT jct transports, as well as 
for aft fusclage sections for the KC-135 
ict tanker 


Rocketdyne Consolidates 
Purchasing at Canoga 
Los Angeles—Rockctdyne Division of 


North American Aviation, Inc., has con- 


olidated its material handling and local 


nea purchasing in a new building at 
the division’s Canoga’ Park, Calif., 
facility Local area purchasing — for 


Rocketdvne formerly was handled in a 
Beverly Thills office. The division pro 
duces large liquid propellant rocket 


cngines. 


PRODUCTION BRIEFING 





Highly purified water is produced by 
this ion-exchanger according to the 
maker, the Illinois Water ‘Treatment 
Co., Rockford, Il. The unit uses the 
mixed-bed principle to provide water 
that is free of silica and all ionizable 
solids with purity readings of over 





1,000,000 ohms per cubic centimeter. 
General Electric’s Gas ‘Turbine Divi- 
sion, Cincinnati, Ohio, found that it 
had to treat the J47 watcr-alcohol test 
water with one of Hlinois’s units to pre 
vent hard calcium-like deposits from 
forming on the turbine nozzles and 
buckets. 


Narmco Resins and Coatings Co., 
Costa Mesa, Calif., reports it is undergo- 
ing a $225,000 expansion to keep up 
with the demand for Metalbond struc- 
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FLEXIBLE 





Vinyl Sleeving AT —90°F! 


for MiL-1-7444A(1) 





Cold brittle tests prove Resinite EP-93 flexible at —90°F, 
yet this Specification Vinyl Insulation Sleeving will with- 
stand 185° F continuous operation, unusual for an L-T tubing. 
EP-93 also offers exceptional flame, fungus and corrosion 
resistance — plus the many exclusive advantages of the 
Resinite Soft-Wound packaging system. 

One order will show you why more Resinite Specification 
Vinyl Sleeving than all others is used by the aircraft and 


electronics industries. 





New label provides Positive Test 
No. identification on every spoo! 





Comes in all 3 Specification size ranges. #20 AWG 
thru 242” 1D in all standard wall thicknesses 





Cross section 
of ‘‘Soft 
Wound” 
spool 


Cross 
section of 
ordinary 
spool 





Exclusive Resinite ‘‘Soft-Wound”’ 
spools deliver sieeving full round 

















PROPERTY MIL-1-7444A(1) EP.93 
Brittle Point 90°F Max 90°F Max 
6 Sec. A 
Inflammability 15 Sec. Max 14 Se Hs 
{aw Shall not accelerate 
Corrosion eastel corresien Pass 
or : “Shall not detorm 
Oil Aging or lose flexibility Pass 
Fungus Shali not support Pass 
Resistance Fungus. No Mercury 
— 4 
Dry Dielectric , " 390 V/M/Avg 
Strength 200 Volts/Mil./Min. | 589 v/M/Min 
~~ Wet Dielectric | on, 335 V/M/Avg 
Strength 200 Volts/Mil./Min. | 60 yv/m/Min 








Write for somples and performance doto 


re 
esinite ‘SW 
THE Tord 77 COMPANY hem 








CHEMICAL DIVISION e RESINITE DEPT. »« BOX 1589 SANTA. BARBAR 





SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE AIRCRAFT, ELECTRONICS, ELECTRICAL AND PHARMACEUTICAL FIELDS 
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WELDING PROGRESS 


REPORT 





‘Thompson Products’ Jet Division 
First in Production with New 
Sciaky Electronic Weld Control 


The Jet Division of Thompson 
Products, Inc., of Cleveland, Ohio, 
has just released data of their first 
three months of actual production 
with the new Sciakv Predetermined 
IJectromic Counter Controlled Re- 
sistance Welder. So far as is known, 
this new Sciaky welder at ‘Thomp 
son was the first of its kind to be 
put ito production, 


Used for Highest 
Specification Welding 
Mr. Henry Novak, Senior Weld- 


ing Engineer (Jet Division) — at 
Phompson Products, states that he 
believes, “The new Sciakv Prede 


termined Electronic Counter Weld 
Control is the most significant de- 
velopment im the history of resist- 
ance welding.” 

“Previously, welders equipped 
with R-C type timer controls satis- 
fied the requirements for fabricating 
parts for the 4,000 and 6,000 Ib, 
thrust engines,” commented Nir. 
Novak, “but todav’s 10,000 Ib. thrust 
and over engines require such exten- 
sive use of heat resistant, heat treat- 
able metals as to put dithcult 
demands on R-C type timer con- 
trols.” 

However, our work on a high 
production jet engine in the high 
thrust category is readily satisfied by 
the new Sciakv Counter Controlled 
W elder.” 


Production Based 

on Original Welding Schedules 

Phompson Products’ new Sciaky 
welder was qualified over a thickness 
range of 125 to 125 and .032 to 032 
300 and 400 
Since the 
welder was certified on a production 
job, the 
never needed changing in a penod 
of over three months and after well 
over 150,000 production welds, 


stainless stecl in the 
series as well as Nimoni 
have 


ongimal schedules 


Never a Rejection 
Due to Control Variation 


Mr. Novak stated there has “never 
been an assembly or hourly test cou 
pon rejected due to control variation 
in all our experience with the Sciaky 
Predetermined [:lectronic Counter 
Controlled Welder.” He went on to 
comment about power supply, which 
has caused rejected assemblies. “But, 
now,” he said, “undesirable power 
supply causes: practically ne— prob 
lems because the new Sciakv Con- 
trol is not noticeably affected.” 


Precise Control of All Functions 


Phe Vhompson report indicates 
the new Sciakv control's ability. to 
produce preciscly as little as 12 evele 
of heat or cool time is. extremely 
advantageous to welding ligh heat 
resistant and corrosion resistant al 
lovs. Its abilitv to actuate forging at 
any point during the weld cycle is 





critical in welding aluminum to the 
most rigid specifications. 


Maintenance 
Downtime Minimized 


‘Thompson Products reported thes 
anticipated no serious loss of pro 
duction tune due to breakdown be 
cause of the plugin feature of all 
control components. Further, the 
interchangeability of control compo 
nents will make the most complete 
range of control function available 
to anv of their welders—no matter 
what the basic type or how original 
ly equipped 


Literature Available 


‘Technical bulletins completely de- 
scribing the new Sciakv Predeter 
mined Electronic Counter Weld 
Control are available without obh 
gation. Writc on vou 
letterhead requesting Bulletins 335 


COMPA 


and 339 for complete details. 

If your production is to the rigid 
requirements of jet) engine, au 
frame, or Ordnance specifications, 
find out for voursclf about the vast 
potential of application with this 
new Sciaky Control. 





There “never has been an assembly or hourly test coupon rejected due to control 
variation,” 


Largest Manufacturers 
of Resistance Ul thding Machines in the World 


SSHiany. 


Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, IIl., Portsmouth 7-5600 
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tural adhesiv< mick Ccombow lanniniting 
materials, In the last 24 aionths. au 
raft aud missile requircments have an 
reased by more than 300 accordimg 


to Narmco 


\\ cst ( onsho 


Penn Keystone Corp., 
Kevstone Di 


hocken, Pa... bought the 


sion of the Riverside Metal Co) Divi 
sion, Tl. K. Porter Co., Inc., Riverside, 
Conn. The Keystone Division mikes 
position indicators for aircraft and in 
dustry 


Electro Metallurgical Co.'s new plant, 
Ashtabula, Olio, ts described as the na 
tions largest) titan 
Plant is now at its full rated capacity of 
7,500 tons of sponge per vear. blectro 
met, a division of Union Carbide and 


SPONge SOULTCK 





uses sodium to reduce 
titanium tetrachloride. In the photo- 
graph, one of the reactors, full of 
spalt,” the combination of salt) and 
titanium sponge, is being lowered into 


i cooling station, 


Carbon Corp., 


Administration, 
which helps de- 


Services 
5. Oe 


General 
Washington 2 


tense industrics with critical materials, 
lias ag age stockpiling units in 
\tlanta, Ga.. Kansas City, Mo., Seattle, 
Wash... and Washington, D.C. The 
Custer, S.D.. and Butte and Phillips 
burg, Mont... activitics which were set 
up to assist small businessmen by ac- 


cepting small producer's deliveries of 
muca, ber) and cohumbium-tantalum at 
Custer and manganese at the other two 
Montana locations have been transferred 
to Denver. Other changes transfer the 
chromite purchase depot at Grants Pass, 
Ore., to the region headquarters at San 
lrancisco, and gives inypection responsi 
bility for purchases in Mississippi and 
Alabama to the Dallas, ‘Tex., region. 
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SERVO 
MOTOR- 





i i 


FOR EVERY j 


a PURPOSE j 
4 


hire 
/ 


4 
GENERATORS — — — — — - 


Kearfott Servo Motor-Generators are characterized by fow rotor inertia, low 
time constants and high stall torque. Motor-Generator combinations pro- 
vide % to 3.1 volts per 1000 R.P.M. with an extremely linear output over a 
speed range of O—3600 R.P.M. and useful output up to 10,000 R.P.M. 


* New Size 11 low cost, Servo Motor-Damping Generator Type R 809, 





























CHARACTERISTICS 

' 

TYPE MOTOR GENERATOR | 

OUTPUT { 

STALL TORQUE NO LOAD SPEED | FUND. NULL LINEARITY ; 

DAMPING ; 

SIZE 10 35 OZ. IN. 6000 21/1 5% 

SIZE 10 30 OZ. IN 8500 23/1 3% = 
NEW R® 809 63 OZ. IN 5900 25/1 5% 
SIZE 15 1.5 OZ. IN $000 25/1 5% 
SIZE 18 2.4 OZ. IN $000 25/1 5% 
SIZE 18 3.0 O2 IN 9600 23/1 5% 

RATE 
SIZE 15 45 O7 IN 10,500 170/1 5% 
SIZE 15 15 O27. IN 4700 350/1 2% 
SIZE 18 2.4 OZ. IN | 4700 350/1 2% 
SIZE 18 3.0 OZ. IN | 8400 350/1 2% 
*INTEGRATOR 
SIZE 15 70 O7. IN 6300 400/! 1% 
SIZE 15 1.25 OZ. IN 4500 400/) 1% 
SIZE 18 1.35 OZ. IN 7200 400/1 1% 
SIZE 18 2.4 OZ. IN $200 333/1 06% 
SIZE 18 3.0 OZ. IN % 
*integrator Tochometers ore temperature stabilized 
' 1 


Kearfott components satisfy all re- 
quirements for high accuracy, light 
weight and small size 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Her- 
metic Rotary Seals, Aircraft Navigational 
Systems, and other high accuracy mechan- 
ical, electrical and electronic components. 
Send for bulletin giving data of Counters 
and other components of interest to you. 


a2 @ve6eioiarv oF 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. 3. 


Soles ond Engineering Offices: 1378 Moin Avenve, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicogo, lil. 


West Coost Office: 253 N. Vinedo Avenve, Posedenc, Calif. 


South Centro! Office: 6115 Denton Drive, Dollos, Tercs 








fire-control 


mine laying 





countermeasures 
missile launching 


navigation 


Over 20 years’ experience 
in development and man- 
ufacture of systems and 
equipment for airborne, 
ordnance, and missile use. 


MAXSON 


475 TENTH AVENUE. NEW YORK 18. N.Y 


Contact our Technical Placement 
Manager for employment, 


ENGINEERS: 
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LYCOMING T53 TURBOSHAFT COMPRESSOR after swallowing a chunk of magnesium. 


Note that, alfhough the blades are twisted and knicked, none of them are broken. 


No 


damage can be seen on the final stage centrifugal compressor. 


Advantages and Usefulness of 
Small ‘Turbojet Engine Cited 


A 4,000-lb. thrust turbojct is the best 
from the standpoint of maximum thrust 
per minimum weight. two enginecrs 
from) General Electnc’s Small Aircraft 
Engine Dept.. Lvnn, Mass.. told a So 
cicty of Automotive Engincer’s gather 
ing, at the Socicty’s recent annual mect 
ing im Detroit Ihe Small Enginc 
Dept.’s first turboyct. the 16 im. dia 
J-S5, has half this optimum dry thrust 
valuc.) 

Small engines 


per second airflow 


down in the 50-70 Ib 
range will give the 
best combination of thrust to weight, 
said D. P. Edkins and M. Hl. Thorson 
Engines of this size will realize the mani 
mum benefits of the two-thirds scaling 
law (thrust varics as two-dimensional 
arca While weight varies as threc 
dimensional volume), but don’t becom« 
so small that the adverse affects of very 
small engines take over 

Some of the adverse affects are lower 
compressor cfhiciency due to Reynolds’ 
(airflow scaling). — relatively 
heavicr parts becaus« metal thicknesses 
and clectrical accessories can not be 
fully scaled down 

Small turbojets will be especially at 
tractive for supersonic flight, the G.1 
cngincers said. At supersonic speeds thic 
inlet diffuser compression aid to the en- 
compensate for a 


number 


gine Compressor will 


small turbojet’s inherent difficulty in 
whieving a high pressure ratio 

While the General Electric authors 
stressed high performance from special 
purpose small gas turbines, Lyvcoming’s 
Dr. Anselm Franz said that a small gas 
turbine, because of its current) vers 
sizeable expense, must also. be able to 
be rugged and uscful in a varicty of end 
uscs 

\ small gas turbine must be able 
to attract a diverse markct to be cco 
nomucally feasible, Franz said 

In this respect some of the 153 and 
155 virtues are, according to Franz 
@ The compressors can absorb foreign 
objects without failure. One of the 
153 rotors was able to swallow a mag- 
nesium chunk, 2x3x0.3) m., without 
breaking a single blade, though of 
course the blades were twisted and bent 
Low hardness, good toughness in stecl 
blading is the reason for this, Franz 
said 
@ Besides the advantage of compactness 
(Aviation Werk, Aug. 27, p. 62) the 
folded-over combustor provides four lay 
ers of sheet metal to contain safely tut 
bine explosions. When 10 buckets slid 
out of their fir-tree sockets on an carly 
T55’s power turbine, none of them 
penctrated outside 
@ Because Lycoming used constant sec- 
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a | 

tion anial compressor stator bladim 
y | 
! 


they were able to use twisted length 
of precision rolled airfoil strap. Phnis 
brought the cost down to 35e apices 

igunst STO ¢ raf machined. Sim 
hark ras vet experumental ipproach 


to rotor blading expected to) bring 
the cost down to S150) from S14.50 
@ Speci machimery, me mwhile, is ex- 
pected to reduce the milling tune for 
the ccutnfugal impeller down to a few 
liours from the present 65 man-hour 
@ Cust turbine buckets and stator vanes 
im the hot end of the cngme are saving 
SO over convcntional forged buckets 
Nearly 2.000 hours of cngine running 
time bas been accumulated on the S25 
133, branz said. Dunng a 140 hchcop 


ter mock-up review, it way demonstrated 


that the turboshaft engine could be 
completely removed and re-installed im 


15 munutes 


Cartridge Actuates 
New Cutting Device 
\ one ictuated device 


which can instantancously cut through 


mechanical parts, hvdrauhe or pneu 


cartridge 


matic tubing, or many kinds of clec 
trical cable, is bemeg produced bv Acro 
jet-General Corp 

Caulled Acrocutter, the device will 
ever materials which cannot be cut bi 
ny other means, according to the man 
ubactiurey 
Nlorcover, the device ts sate, rehuable, 
mexpcnsive and fast 

\ typi | Acrocutter, the AGN-1TS00 
nts four $ im. diameter stainless stcel 


lines while thew are pressurized to 150 


vith corrosive fumes. Feature of 
the devi is that. when it cuts the ling 

nts one cut end to ambient: pres 
ure While swagimg the other cut cnd 

d agamst an anvil to prevent fin 


ther flow through the tubes. Phe AGN 


& weighs | than a pound TT 
upics ©. Cu. in. of space. Tt is ti 
ck trica hy mic ‘ actuated by i 
SIV propellant lhe device m 
iY cloaded tor repeatcd us 
Ncrocuttcrs may be used wher 
fiVC SCV CTU? f lines of Cnnipe 
nts as required. The device may b 
tuatcd m Chuan lly iste ic i cle 
t lh vheon l cl Wt strong rady 
frcquency ficlds or under Jow humudit 
nalition shore clectrical imuatiation 
lit hewza I 


1 hae cle CCS Cth DM supphed il} 


Ol duindant | firing svstem 
Ncroyet-General can supph 

vanicty of Aecrocutters for military. or 
mimicrcial vs I hic Company ean 

provide all) components for thi 

mplete firing vstem, mclucing 
nsors, tinmg safety devices and indi 

Cators 
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CONVAIR F-102A 
Interceptor 


All-weather performance of the F-lIO2A at supersonic speeds 
demands perfection in every vital plane part. That’s why 
Camloc’s SPF (Stressed Panel Fastener) is used to secure 
highly stressed access panels...SPF’s have continuous 
thread engagement, no cross threading, long torque life. 


A fast and sure fastener for a fast and sure interceptor! 


a? 
Pa BS: % En hit pect F. 
q 2 “e f ef 1 » 
? vit * B 4 
¥ wi” g* ' = é ad “” . 


QP rt 


FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: S410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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PRECISION SWITCHING 



















‘ ‘ Send for these 
small—accurate—reliable— precise 
two new Catalogs 


MICRO SWITCH Precision Switches on Aircraft Switches 
meet a wide range of modern 
aircraft design requirements 





Ever-critical aircraft switch problems—weight ... space... anae carne 
altitude... temperature ...and many others... are continu- ; 5 
Catalog 77 covers the 


ally being met and solved by MICRO SWITCH Field and Factory ie EE oe: eatin 
Engineering Service. SWITCH enclosed switches 


er. : for aircraft applications. 
Illustrated are but a few of the hundreds of precision switch 


types MICRO SWITCH has developed to meet the ever-widening 
range of aircraft design requirements. 


These many types—each developed to meet a specific need— 
simplify the selection of the proper switch to meet any design 
problem. The tremendous range of MICRO SWITCH types, sizes, 
shapes, actuators and electrical and physical characteristics 





Catalog 78 covers the 
: ’ : i standard line of basic 
permits a quick solution to your specific problem. switches for aircraft ap- 


plications. 
It pays to bring your aircraft 
switch problems to MICRO SWITCH, 
Call the branch office nearest 
you for expert field A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY H 
engineering cooperation. In Conada, Leoside, Toronto 17, Ontorio « FREEPORT, ILLINOIS 
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RADAN, an $5-pound Doppler radar drift-angle and ground speed indicator may find use 


in new jetliners. Principles of operation are shown in sketches right 


Doppler Radar Auto-Navigator 
Principles Described to LAS 


New York—Radan. a lightweight ver 
sion of General Precision Laboratory's 
military APN-ST automatic Doppler 
wavigator, under consideration by sev 
cral) mternational ictliner 
use, is now in limited production, Wal 


carriers for 


ham J. bull of GPL reported here last 
week at the annual mecting of the In 


stitute of the Acronautical Sciences 
The true ground speed and drift an 
gle mformation provided by the $5- 
pound Radan iy valuable fot general 
navigation and for optimum utilization 
of tail winds and the jet stream. When 
Radan is combined with a dead, reckon 
ing computer, similar to those made by 
| number of companics m varving de 
grees of sophistication and complenity, 
the combination can provide the pilot 
vith a 


present 


continuous mdication of his 


position and or heading-dis 


tunce to destination 


How it Works 


Pull presented the following explana 
tion of the basic operating principles 
cemploved im the GPL Doppler navi 
gator, and = sumilar svstems 

Ilectnc, Laboratory kor Elec 


General 
tromics, Rvan Acronautical and Sanders 


: 
made by 


Assocnites 
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e Fig. 1: Radio frequency signal trans 
mutted from point A) at 
f,) is reflected from moving target (B 
The reflected energy, recened at pomt 
\) has a shghtly different trequenes 
from that onginally transmitted. ‘This 
change, or Doppler shift, 
Af) is directl proportional to the ve 
velocity. and the transmitted 
frequency. Tf the latter is held constant 
then the Doppler shift is a direct meas 
ure of vehicle velocity 

eFig. 2: When 
ceiver are located in a moving veluick 
such as an airplane or missile, and di 
rected toward the ground, the Doppler 
shift (Af) is proportional to the vehicle's 
velocity relative to the ground and the 
cosine of the angle between the radar 
beam and the horizontal If aurplans 
velocity is constant, the Doppler shift 


Frequen 


frequency 


hicle’s 


transmitter andr 


becomes a direct function of the cosine 
of the angle between the radar beam 
nd the ground 

e Fig. 3: If contours of equal Dopple: 


frequency. shift are drawn, represent 


ing a constant angle of mtersection be 


tween beam and the ground (assuming 
1 plane earth), the result is a family of 
hyperbolic shaped curves. as shown for 
in airplane at pomt (A). ‘The lines ahead 





| ——! 
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The International Geophysical Year is a 
period of intensive research devoted to 
the earth and its surroundings. Aerojet 
General research rockets will play a major 
role in IGY. In addition to Project Van 
guard propulsion systems, Aerojet will 
supply its famed Aerobee-Hi rockets for 
critical research flights from Hudson Bay 


Whether your interest lies in Vanguard or 
valves, Aerojet-General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


CORPORATION 
PLANTS AT azusea 


AND NEAR SACRAMENTO, 
CALIFORNIA 


A Subesdiary of 
The General Tore 
& Rubber Company 


Write: Director of Scientific and Engineer- 
ing Personnel, Box 296N, Azusa, Calif., or 


Box 1947N, Sacramento, Calif 


f the aupline represent a positive tre 
UCT stiitt rwcre. the received | tre- 
qucn i i than that transmutted: 
t hin Del prosenb a negative 
litt here the recened frequen 1s 
Ihe line at nmght angles to the an 
plane clocity. vector (V.) represents 
the zero Doppler sluft condition where 
thre dar beam immed directly down 
broudside wh there i no relative 
motion between lar beam and ground, 
SsuD a oSTHOOtT Sur nrCe 
Phe previous discussion tas consid 
cd the rad bean as af at were mt 
tel. smmall in’ dimension In practice 


tion of even a small pencil 


m with the ground produces an 
elliptical sh ped ca (Bs all of which 
tlects signals back to the recener. ‘I hic 
nerg, reflected trom one end of the 
Iliptical area nearest the aircraft) wall 
have ao shghth mialler Doppler shitt 


than that reflected from the other end 
It the imtensity of the received Dopple 
Intt signal is plotted as a function of 
ity frequency distribution, it would ap 
pear as shown 

elig. 4: If ty 


ime used instead 


identical radar beam 
of one, separated by 
in azunuth angle (#4), then the beam 
Ri which is pomted more nearly in thi 
direction in which the airplane is mov 


the ground (\ will 
it lugher velocity and produ Cc at 
litt than will the other 


sees” less relative mo 


me relative to 
SCTISC 
larger Doppler 
beam (L.) which 
thon with resp t to thie ground 

elig. 5: If the dual beam antennas 
ire mounted on a motor-driven’ support 
na rotated il 
beams are so oriented that thes produce 
equal Doppler frequencies a line whi 
bisects the angle (#@) between them cor 


vunuth, when the two 


i 
responds to the direction of airplane 
movement relative to the ground. If a 
servo system is used to drive the anten 
nas until their Doppler shifts are equal, 
then the angle between the airplane 
centerline and thie 
intennas corresponds to the 
drift angle, while the Doppler shift is 
proportional to true airplane ground 
specd. Drift angle can also be obtained 
with a fixed two-beam svstem by com 
putation imstead of driving the antennas 
to a balanced (null) condition, ‘Tull 
pointed out 


centerline between 


the two 


Automatic Navigation 


The true ground speed and drift angle 
information available from Radan can 
be used to climinate the most serious 
error am dead reckomng computers 
which arises when the pilot must man 
ually set in estimated wind velocity and 
direction I hie reckoning com 
puter without Doppler radar input must 
compute ground speed from the set-in 
wind velocity and direction and from 
indicated or true airspeed, 


dead 





Depending upon the degree of sophis 


tication designed ito the DR com 
puter, the combmation Doppler radat 
computer can give the pilot several o1 
i if the tollowing 
¢ Present position (latitude and longi 
tuck 
e Drift angle 
e Truc heading and magnetic variation 
e Direction and distance to destination 
e Autopilot tic-in to automatically steer 
the wirplane to the destination 

Present mdications are that the Dop 


y 
pler auto-navigators which the oversea 


urlines will) purchase im n mung 
months will have some, but not all of 


these teatures. 


erereaeeet TEN TS ary 
a FILTER CENTER ‘hh 
P BIL Plans Nuclear Test Facilitv— 


Bell Pelephone Laboratones will build 

nuclear reactor at its) Whippany, 
N. J. facility. under Air Force sponsor- 
sup. to study cffects of nuclear radia 
componcnitts ind 





tion on clectromic 
Construction is) slated to 
Facility will use a heavy 


materials 
begin thas veat 
water moderated hetcrogenous fucl 

ctor, similar to one developed origi- 


nally by Argonne National Laboratory. 
P SSB Bibliography—Naval Research 


Laboratory has prepared bibliography of 


WW material published on single side- 


band between 1921 and July 1956 
I hic 105-page volume, identified PB 
}LIS37 “Single Sidebands in) Com- 
munication Systems, A Bibliography’ 
by NMI. Benton, ts available for $2.75 
from Office of ‘Technical Service 
Dept. of Commerce, Washington 25, 
| ae 


> VIIF Transistor Prices Slashed— 1 cxas 
Instruments has cut prices of its very 
high frequency transistors by 50 Phe 
units are grown-diffused types capable 
of oscillating at frequencies bevond 250 
1 Compan ilso cut quantity prices 
of its silicon transistors and rectifiers 
by 10% 


> Auto-Navigator Gets Army Check-out 

Army Electronic Proving Ground, It 
Huachuca, Ariz. is flight testing new 
sclf-contained Doppler automatic navi 
gator, developed by Ryan Acronautical. 
Company is producer of similar AN/ 
APN-67 auto-navigator for Navy Burcau 
of Acronautics. 


P New IRE Affliate Membership—In 
stitute of Radio Engineers has adopted 
new plan which will cnable qualified 
non-IRk. members to become affliated 
with certain of its Professional Groups 
without first joing IR. New Affil- 
ite Plan is expected to prove beneficial 
for certain groups, such as the one on 
Medical Electronics, which can now 
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Montgolfier’s wanguard project 


A sheep, a duck, a rooster—the first payload carried aloft for 
atmospheric research. Louis XVI, his queen and his court, 

were astonished witnesses as Joseph Montgolfier’s smoke- 

filled balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 


Project Vanguard, 1957, is an equally momentous ‘‘first’’— 

an attempt to place a 21-pound satellite in an orbit 300 miles up. 
Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsion systems for Vanguard 
launchings during the International Geophysicai Year. 


map YOGA on00n.10 


vee \ PLANTS AT AZUSA AND 


A Subsidiary of 
GENERAL | 


The Generat Tire & Rubber Company TIRE j) NEAR SACRAMENTO, CALIFORNIA 
j 


Aerojet-General invites scientists and engineers— men of imagination and 
vision—to join the attack on the most significant research, 
development and production problems of our time. 
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= PRIMERS 


High mechanical and volu- 
metric efficiencies from 
GEROTOR aircraft pumps 


of Gerotor pumps combines 
a number of valuable t 


advantages 
ft noi me which are 


exceptional mechanical and volume 


eers, alm 
trie 

WienCIeSs, 
> The Gerotor basically a form of 
internal gear pump. It has only two 
moving parts un inner toothed el- 
ement Which meshes with an ovfer 
toothed element. The inner has one less 
tooth than the outer and this “missing 
tooth” provides a chamber to move 
fluid from the intake to discharge port. 
(See Figure 1). 

foth Gerotor elements turn in the 
same direction and either one may 
be driven. The difference in number of 
teeth results in a slow 
relative rotation be- 
tween the Gerotors as 
they turn, gradually 
opening the chamber as 
it passes the intake 
port, allowing fluid to 
enter, slowly closing as 
it passes the discharge 
port, forcing the liquid 
out. The fluid-tight en- 
gagement of the two 
elements, the resultant 
continuous contact of 
inner Gerotor 
tooth with the outer, 
provide high suction, 
high pressure, and high 
volumetric efficiency. 

The rate of change of 
the tooth chambers is at 
a maximum halfway 
across the ports; at a 
minimum at the instant 
of change-over from 
one port to the other 
and tapers smoothly in 
between. Henee porting 
is not critical and the re 
are no violent pre ure 
changes, This is partie- 
ularly valuable at high 
where rapid 
changes and 





each 











altitudes 
pressure 
excessive turbulence en- 
genders foaming and 
lowered efficiency in 
other types of pumps. 
> With only two moving 
parts, with slow rela- 
1 tation between 
shaft 
\ ntained 
clearances, Drie anical 
efficiency remains high 





them, a singh 


ervVice life, 





"t r - hnie al data 

2 | " gor" t a” ; ; . FIG. 1 

W. H. NICHOLS CO. 
48 W i Avenue, Waltham 54, Ma husetts 
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| ! ( nl the att 
iv f inh ik 
d by the P 
( t IRE bexecut 
( ++ 
© Global Flight Uses SSB—Netwi 
1 tution ped w th ¢ 
’ mgk juipment cu 
Strategi \ ( id to ment 
ition ntact with is globe 
hung B52 nt record h p | 
{ in t wndation to Coll 
\ A t ] LoNl nd We h 
‘ ¢ toward ultimat 
lot 10 hab to-air and 
tid nuacat ae, 


PALTC Transponder Evaluation—Dclt 
Aer Lanes and Brant han 


dered SCT) 


test quantitic t Collins Radi 
new Nod Z1A ur trafhie control 
transponder for use m Civil Aeronautics 
Administration lition program to 
get under wav next vear 


Transistor Cir- 
digital 
deve loped 


> Computer 
cuits—Universits t 
laborator hhets 
using digital Computer 


Designs 
I ineis’s 
computer 
techniques tor 
to design transistor flip-flop circuits for 
new computers, under Office of Naval 
Research sponsorstup. Digital computer 


cucuity require that a large number 
of tolerance conditions be met simul 
tuncously University has developed 


sunultancous non-linn lecbrai equa 
tions describing these conditions which 
can be solved by digital computer. bor 
further details, write Gene TL. Leichner 
University of Hhmois, Digital Computer 
Laboratory, ¢ hampaign I}] 

orders. recenth 
manufacturcrs 


> New Business—New 
mnounced by avionics 
include 

e General Precision Laboratory, S17 
milhon from USALI Ane Matenel Com 
mand for additional quantitics of thie 
AN APN-ST and APN-S9 Doppler nas 
iwation 
@ bord 
trom Aa 


duction of 


SUStCTIDS 

Instrument Co., S15 
NMlatenel Command for pro 
ANZ ASN-7 dead reckoning 


million 


mivigation svstem 
e Collins Radio Co., SY 
ANIC tor UTE ¢ ommimnications 


mupment, mcluding 1.500 AN/SGRC 


) nulhon from 


ai ee Colhn ceived $19.5 
nitlhonm Nav Bureat ft Acronauti 
ntraict ANS ARCGC-35) TH 


transcencrs, 1,1 AN ARR-4E recen 


foun | tcst qtupment 


¢ Consolidated Diesel Electric Corp., 


! if t from: Civil Aeronanu- 

t \diniistrat t units to 
tan \ f CANA radars 

t cnt of | ft regular comnner- 


TARNELL 


p> CASTERS AND WHEELS ~ 





prone Onelaudling 


PERFORMANCE AND ECONOMY 





| features you'll like! 





. @ wide choice of 
treads suited to all types of floors, includ- 


ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 


Wheels highly adapted to rough usage. 


RUBBER TREADS . . 


RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


STRING GUARDS .. . Even though string 
and ravelings may wind around the hub, 
these string quards insure easy rolling at 


oll ti 


LUBRICATION .. . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


FREE MANUAL 


DO YOU HAVE 
YOUR COPY ? 


 epanbisll 


DARNELL CORPORATION, LTD. 


DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
60 WALKER STREET, NEW YORK 13, NEW YoRK 
36 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS 








AVIATION WEEK, February 4, 1957 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


e All-angle isolation mount, |\pc B04 
th maximum load rating up to 4 
mls, has aterchangcable dimension 
th NUL. Size mounts. taternal 
npg ke tramsiiissibility. at 





we below a value of three. \lount 
ortedlh shows neghgible change im 
formance fomperatiur inge of 
56C to JZ Barrys Controls Ine., 
Pleasant St. Watertown “2, Ma 
eNiniature sequence timer, Node! 
\C¢ voigh .-+ O74 TICASUTCS 
2ixiixl? to 2 n. deep, depending 
pon number of printed circuit decks 


Units can be supplicd with 1 to 4 decks 





h with 2 to S contacts. Usc 
WhIKCS po 
deliver f special commmutato 
goment 
ulsford A { Pas 
mie, ™, > 


ti ts 
CQurcnt if 13) 


Niilton R 


| - 


® Sub-miniatur precision wire-wound 


potentiometer tl vcl | 
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( i vhs 4 int in th tol Te ! ( it. B 
ist ( t () f 230.000 olun vith Rese 1 Lal t t | 
1K it ited vutts to Place, Newark, N. J 
( 1s Oper tii TCH t ig 
C to 150C. Acc Electrones \s Microwave Devices 
i | a aby heaves ek microwave generators, 
$4, Nia 
! covermg band ft iS'f 
e High temperature capacitor with | utilizing mit hin tian 
t 1) pti Mh, Op t< t temper " t | ad t 
tt ipt 200C without deratimg, ha ( p } ttl, St | | 
ctor le than OL mad © Cit ae 
Dore oO Stundard unit tht ’ 
ulation tance greater than) | it @ X-band kivstron, \lodel VIA 
2000C, more than TO" at room: temper ides 2,0 vutt tinuous p 
ature. Units are available m sizes from the 7,125 to 5, mc. mange, 
















Mos! 
is that the shape 


pound or a ton. 


Pioneer is 
stock . . 


as needed 
times less 


Careful handlin 


Held in stock for you... 


3000 shapes and sizes 


of ALUMINUM AIRCRAFT 
EXTRUSIONS 


IMPORTANT 
largest stock of aluminum aircratt extrusions 
and size you want is here... 


ready tor delivery 


a service organization. Its huge 
2 million pounds; 3000 items . 

represents a cost-free extrusion inventory lo! 
the aircraft industry 
at mill prices; never more, some- 


g. efficient 
spection and prompt shipment assure you of 
top quality material, delivered when and 
Where you need it. Write, wire or phone your 
needs and let us demonstrate the most effi- 
cient material supply system ever devised to 
serve the aircraft industry. 


PIONEER 


ALUMINUM, INC. 


Mhsidiary 


5251 


TELEPHONE OREGON 8-7621 


FEATURE of our world’s 


. Whether you need one 









You draw on this stock 








rigid in- 


Storage 


of MORRIS P. KIRK & SON, INC. 
W. IMPERIAL HIGHWAY 
LOS ANGELES 45, CALIF 


PIONEER ALUMINUM, INC. AWe-2 


5251 W. IMPERIAL HWY. « LOS ANGELES 45, CALIF 
( ) Send folder on aircraft extrusions 


( ) Send brochure on Pioneer 921-T Tooling Plate 


and engineering dota on its application 
NAMI 
TITLt 
FIRM 
ADDRESS 
CITY STATE 
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Mechanical Products Announces: 


AIRCRAFT 
CIRCUIT 
BREAKER 


~ 


MINIATURE a 


Bb * 
V4 


weighs only 1.5 oz., measures only 1-13/16 inches in length 


SAVES WEIGHT! 
SAVES SPACE! 


Meets Military Performance Requirements 


Send them higher and farther . . . with better pro- 
tected electrical systems. MP-700 Series—the 
important new development in breakers—is so 
small you can use many more and still end up 
with less weight. Give circuits individual protec- 
tion instead of grouping. Performs in accordance 
with MIL C-5809 B (ASG). Self-cleaning contacts. 
Industry developed equipment (IDE) approval 
issued August 31, 1956. 








~ _==PUSH BUTTON 
RETURN SPRING 
= MOUNTING BUSHING 
CASE 
MECHANICAL LATCH 
TRIP SPRING 
= THERMAL LATCH 


= THERMAL ELEMENT 
so — ROCKER 
= CONTACTS 
THERMAL ELEMENT GUIDE 
*” ~> TERMINAL SCREW 
<= TERMINAL 


Write for detailed Spec Sheet No. AW-2 


MECHANICAL PRODUCTS, INC. ¢ JACKSON, MICHIGAN 





—_ 


Instrumentation 


e Portable transistor tester, \I 
I tu 1 iid | | 


HC ASTIECS 


contamed and 





power gains of approximately 50 db. for 
frequency unphitude or phrase modu 
lated omput signals lube aw water 
ooled, las foun wits scadk unpli 
fier that can be tuned to withm 25 mx 
of specified center frequency. Complete 
pecs and data are availible from Varian 
\ssociates \pphcations — engineering 


Dept., Palo Alto, Calif. 


@ Direct-reading attenuator, 1y po 
NTIO4A, covers range of 50 to 75 kink 
for usc m RG-OS ue type waveguide 
Ihe unit can be cahbrated to 30 db 
with maximum cahbration error of 0.1 


ind 


sgN54NT0 
Baird-Atomnc, In 
3S. Mas 


THICASTITC 


> unbridgs 





) ? it iding whiach 
Cate lransm n loss 4 ( than 
L db nd not mecluded } thibration 
1 -R Machine Works, Inc.. Elect 
& Aa YD 26.12 Borough P 
\\ dc, N.Y. ©) i ee ae a a a Sn Seine aie 


When rcompany is er 


@ Broadband millimeter waveguide crvs 








¢ 






















WHEELS IN 
MOTION... 





There have been 


some improved models 


made lately by 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 














Developers and Manufacturers 
of Gyros 
rr Ihy Guro Flight Stal r 
— 
it R acl Navigation & Stabilization Systems 
Orson OF Amemcan- remand 





the AVIATION SALES 


tal, to mxct oor low-level video de way Collins Radio Company ts gro e UHF VHF comn ation systems 
tector use in the 26.5 to 73 kin Thea ing. When a company has the earned © VHF navigation systems 
measures fx3Ne om. Crvstal case is sil reputation tor leadership in its field e Flight director systems 
cr plated brass and forms a scction of which Collins has earned) There are e Autopilot systems 
big. important opportunities to cl © Proximity dicator systems 
with the where withal to make the e Airborne electronic systems 
most of them Right now, Collin 
creative leader in electronics, needs GENERAL COMMUNICATION 


® Microwave 


high caliber sales engineers tor direct systems 
sales, staff positions, and militar © Scatter propagation systems 
haison in the following fields e HF SSB systen 
Write, wire or telephone today, in complete co lence, to” Mr John D. Mitchell, 
Collins Radio Company, 1930 Hi-Line Drive Dallas, Texa 
| Rex BS deeree or j ! t It or Phy 
| and 4 to 10 years exper . rt ibove field 





CREATIVE LEADER IN ELECTRONICS 
Dallas « Cedar Rapids, lowa + Burbank 








AVIATION WEEK, February 4, 1957 





89 


This scientific pioneer is Dr. G. K. Wehner, designer of the 
space chamber which he uses here to determine the “sputter- 


PIONEFRING SCIENTIFIC FRONTIERS AT GENERAL MILLS 


What happens to metals at 
25,000 m.p.h. 200 miles up? 


General Mills scientists are finding 
some of the answers to this question, 
which bears directly on space ships and 
man-made satellites 

Their findings indicate that mate- 
rials to be sent into space must possess 
properties not found in today’s ores 
and alloys. Since few new metals re- 
main to be discovered, they conclude 
that present ones must be given new 
properties to cope with the heat barrier 
and to keep vehicles from disintegrat- 
ing under particle bombardment. 

The study of metals in space flight 
represents but a single phase of Gen- 
eral Mills’ over-all program of advanced 


exploration in theoretical and develop- 
mental physics. 

Findings in this ‘“‘research for tomor- 
row” are being translated regularly into 
practical applications for industrial and 
military use today. If you have product 
or production problems, you can profit 
from these applications, and from our 
high-level production facilities. 


ele Send for Production Facts 
r \ This interesting booklet tells the 

\ story of how you profit by giving 

\ us your difficult production prob 
lems. Write Me« hanical Division, 
Dept. AW21, General Mills, 1620 
Central Ave. N. E., Minneapolis, 
Minn 


from atoms moving at 2: 


ing”’ or disintegration rate of molybdenum under bombardment 
5,000 m.p.h., 200 miles above the earth 


AUTOFASB: built for the present 
From General Mills’ creative re- 
search and precision manufacturing 
come machines for industry to use 
today —machines such as Autofah, 
for near-automatic assembly of elec 
tronic components on printed cir- 
cuit boards. 


MECHANICAL Division oF General Mills 


PRECISION ENGINEERING AND PRODUCTION 


CREATIVE RESEARCH AND DEVELOPMENT —+ 








EQUIPMENT 








Silicone Rubber Is Electrically Conductive 


\ new development ino silicone rub 
bea AW Jan. T4. p. S2)—clectricall 
onductir ¢ ompounds—lhas just) been 
made available mm production quantitie 


by the Sihcone division, Umon Carbice 


Phic mianutactiure ws that “th iW 
listomers arc Ingl mustial am that 
they recta thew conductivity with little 

Me iftc Dott Cp ited flexing 
LOO OE Ic id while undes nn) 

lcrabl tress—cven at ZOU Jong 

it tha if rf Dern th rest 
ef seen im reporter Vili n clasto 


} 
meric Dhatertals 


Called Union Carbide NLS I thre 


new, conductive stheone rubber cnyovs 

the usual advantages yon to mon 
onductiy¢ theone rubbers—resistance 
to hugh and low temperatures (the new 
ompound temperature limits under 
continuous — exposure iT SU to 

HO00b). weathermg, corona, ozone and 


having the quality of beme. generally 
micrt 

By contrast, conductive orgamic rab 
ber has approximate temperature limi 
tations--depending on thie particular 
compound—of about OF to + 250b, and 
its resistivity can Change radically under 
manufacturing operations or with) any 


ippreciable unount of flexing 


Aviation Applications 


\ Umon Carbide spokesman told 
Wiarton Werk that X-1516 as cu 
ronth attracting more mdustry interest 
than anv of its other silicone rubber 
products 

Ile said that the Roval Canadian Au 
loree as currently testing N-1516 0 as 
both a thermal wing de-icer and as ma 
terial for camera warming blankets. In 
the latter application, the conductive 
stheo rubber is lamimated between iwo 
sheets of general purpose, non-conduc 
tive silicone rubber, such as Dow Corn 
ing K-1035, to provide clectrical m 
sulation for the conductive X-1516. The 
heating blanket is shaped to conform 
generally with the shape of the camera 
to be heated to provide a close, and 
therefore cfhcient, fit 

Union Carbide said that U. S. au 
frame manufacturers have also ex 
pressed interest in X-1516. Among them 
is Chance Vought, which is interested 
in possible use of the material ma 
tooling program for manufacturing an 
craft assemblics by adhesive bonding 
rather than by conventional nveting 

The flexible rubber heating blankets 
would be used to set the adhesive bond 
while under pressure. Use of silicone 
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THE EFFECT OF STRESS ON THE ELECTRICAL RESISTIVITY OF 
UNION CARBIDE X-I516 


© ELONGATED MOLD CURE 20min. at 330°F 


nN 
on 


~ 
° 


ELECTRICAL RESISTIVITY (ohm-cm) 





O RELAXED POSTCURE 6 hr. at 350°F 


bo} @) tele) 200 | 4 24 


ELONGATION (%) RECOVERY PERIOD(hr.) 








Effect of Flexing on the Electrical Resistivity 


No. of flex cycles 
0 
100 
1,000 
10,000 
100,000 


Mold cure: 20 min at 330 F; Postcure: 6 hr. at 350 F 


of Union Carbide X-1516* 


Electrical Resistivity (ohm cm.) 


Original 1 min. after 1 hr. after 24 hr. after 
Resistance flexing flexing flexing 
10 
16 13 13 
13 12 VW 
14 13 12 
16 14 13 








TENSILE (psi) 
ae) icy Saie). BA) 


THE THERMAL STABILITY OF UNION CARBIDE X-I516 


400 °F MOLD CURE 20min. at 330°F 
500 °F POSTCURE : 6hr.at 350°F 


TENSILE (psi) 
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Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 





Offer All The Extras As Standard! 


@ NEW exclusive Ingenious Cushion Designs . . . Super Cushion Flexible 
Seals for Air... New Self-Aligning Master Oil Cushion 


@ Compact design eliminates tie rods, saves up to 40% space 
@ Proven Performance . . . with Extra High Safety Factor 
@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no extra cost) 


@ Ol pressure up to 750—AIR to 200 P.S.1. 





( t ' You'll find many answers to automation in 
\ : your plant with T-J Spacemaker Cylinders! 
eae Designed with years-ahead features for top 
performance and dependability. Wide range 
3 / : of styles, capacities . . . for all kinds of push- 
pull-lift operations ... reduces man-hours and 
Pee F Pree costs! Write The Tomkins-Johnson Co., 
fraftatra' / ph Jackson, Michigan. 
x - MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


ractwanee ererdes eddtenet seem tor 


Pe ee ee 


NEW LITERATURE . . . send today TOMKINS-JOHNSON 


for new Bulletin with complete RIVITORS AIG AND WYDRAULIC CYLINDERS CUTTERS CLlMcHoRS 














details of Spacemaker line. 
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rubber allows the blankets to be heated 


as ugh as 400b tor indcetimite periods 


j » ! 
mid to 450b antermuttanth 


X-1516 Conductivity 


1 hic COMIPATY Sats that boirchild and 
Convair are also mtcrested m N-1516 
for unspecitied tyes 

Conductivity of N-1516 as achieved 
through the use ot « bom black 2 
filler. Phe degree ot miductivity om 

hcone rubber can be vanced bv. thy 
type and unmount of carbom black used 

Uinon Carbide pomt ut that 

whiul il) black will PTOCTUIC ¢ I ae 
ductwe stheone clastome: cet len 
black has the most desirable combina 
fron oof properties for the practical 
nepanition ot onductis cone 
ubbers Acetylene black extremeh 
high = clectrical conductivity coupled 
with ats mpounding versatility. make 
its use Inghly desirablh 
Addition of Silica 

It is possible to use mixed sihca 

inbon black filler to control the cl 
trical conductivity or processing proper 
tics of conductive sihcone rubber stocks 
If small amounts of sihca are added to 


in acetvlenc black filled stock, the ex 
trudabilit. and calenderabilitv. of | the 
rudder is improved. 

Addition of silica also increases. the 
tensile strength and hardness of silicone 


rubber and decreases its clongation 
And, since the silica’s effect on resistivity 
small, its addition provides a con 


vermment means of producing an cntire 
hardness family of conductive rubbers 

Price of Union Carbide’s N-1516 
ranges from S4 to $3.60 a pound, de- 


pending ov the quantits produced 


Boeing Recovery Closes 
B-52 Production Gap 


Boeing Airplane Co., through imten 
ive schedule recovery program, is within 
two airplanes of its master B-52 deliver 
chedulc 

\lternator-pack difficultics, fuel svs 
tem rework, cngmecnng changes to 
increase performance, new sealing pro 
cedure on fuel cavities caused ship im 
‘ hedule 

Recovery program, with target of 
iaching within nine plancs of master 
schedule exceeded this goal by seven 
urplanes 


Boeing YC-97Js Complete 
MATS Logistical Tests 

Iwo Bocmg YC-97] aircraft pow- 
cred by Pratt & Witney 134 turbo 
prop engines were transferred to another 
command after completion of tests by 
Military Air Transport Service of  tur- 
boprop aircraft) as logistical carriers 
MATS reported satisfaction with the 
performance of the aircraft 
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AIRMAN CHECKS Automatic, dual diesel powerplant manutactured by Consolidated Diesel 


blectric Corp. for radar stations in case of Commercial power failures. 





Con Diesel Develops Automatic 
Standby Power for Radar Stations 


\ completely automatic, dual diesel ing its own operating conditions to tech- 
standby powerplant to supply clectri miclan t control centers miles awa 
urrent to gap-filler radar stations im Tf one ot the diesels fails to put out sut 
isc of Commercial power failure ar harnt po because of lubrication of 
bemg delivered to the Department of ther malfunction. it tums itself off and 
Defense by Consolidated Diesel Eh gnals to the mean control station the 
tr fact that t hh tuiled and the ( on 

Gap-tller radar stations are imstalla vh 
tions which cover gaps between maim Vomomon stom, which ord W 
nd aunihary radar stations because of — trol or mechanical deficien » the 
uneven terram or other reasons nit ndhicates to control station tech 

Labeled Model 4000, the compact) nonins What repairs are nece v and 
packaged powerplant will be used to Vhat parts ne cdyustinent cpla 
SU) of all gap-fillcr radar mstallation ment 
in the U.S... according to Con Diesel \s the fuling unit shuts itsclf down 

' signal t thre tandby diese] to start 
Automatic Check aed take cued ties babel 


HIere as what the automatic pow 


i Awarded Contract 


plants wall do 


e Fluctuation or failure of comme The comp hi iso been awarded 
ial powel trig¢gcl the Nlodel 4000) to Sl-mualhon itract for simalar aut 
connect the mecoming commercial matic clectric generator te] thy 
WC! Phen both of ats diesels start Civil Neronaut Admunistration, Th 
nultancoush Pull electrical load wall nit vill be used to uppl cu 
be supplied in 12 sec. or less ent to GCN svstem » case of 4 
e First diesel to reach full power out mercial power failure. barst: shipment 
put sign ils the second unit which tums vill be made im April 
tsclf off and returns to standby condi Con Diesel itommtic power ¢ 
tion nent m the ¢ ntimental R S r i} 
@ Automatic check of the commercial pla larg t oan the } t ) t 
powe! suppl voltage after the voltage SAG] th Sci Suton Ground 
has returned to the correct range is pro hoavironment Svstcm ording to th 
vided If commercial power remains HanehaCeurcy 
ithim correct Immits, the unit switches Phe compan that, within th 
the radar station to commercial powcr last TS months, it las received 
huts atsclf off, and the operating diese! tor over SO-milhon worth of } 
returns to standby condition generator sets to support advanced cle 
The unit also sends signals concern- — trome cquipment 


AVIATION WEEK, February 4, 1957 








SAVE 


Precious 
Assembly Time 


A leading aircraft company says— 
and these are their words, not ours... 


“LAMINUM Shims simply p-e-e-l 
down to exact size. This take 

about a minute instead of a half 
hour's grinding time. As toler- 
unces become tighter, Laminum 
Shims are a must.” 

Laminated Shims of LAMINUM 

are made to your exact blueprint 
specifications—of Brass, low car- 
bon Steel and Type 302 Stainless 
with .002” or .003” laminations 
Also in Aluminum with .003” 
laminations 


FREE! Ac tual <a) ple of Lan jviecm 
and Engineering Data File 


© LAMINATED o 





— 














O COMPANY, INC. O 


Cy 














Sh m Headq santé Since 1912 


5102 Union St., Glenbrook, Conn. 
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PIONEERING is our husiness 





BENDIX MACH-AIRSPEED INDICATOR 
COMPUTES: 


\l ” \ a true airspeed Vv. \, p_ 


( a speed of sound 





\ < 
Be fix Pioneer developed the ti istriumment ‘ Nach 
md a ) i--t t runner of t role Ma t heaton 
I he ’ ent i\ Be {ix L vp ’ penapouat in i Mach 
number, ¢ iwalent eed and I ind iD ” i ited air 
Spe In Ant I ‘ if i 
Expan it moat app i“ in i | 1» 
@ Niaxis i ed and Mach 1 t t urcraft 
e \ tt ite. 2.2 
@ Nirspeed ind wion trom SO to Sw Knots with a lana speed index 
ti | t s 
et) { ! , s we s 
I timta t i l x Ni \ reed 
Indicators ni thet ' ! that t taal 
Bb X sta wels « ' s! t vears deve t an 
! ! i 1 
\\ t to | : ind get our reco tions on 


PIONEER-CENTRAL DIVISION, BENDIX: AVIATION 
CORPORATION, DAVENPORT, LOW A 
West Coast Office PE. Providen B k, Calif 
Export Sales & Service: Bend« Inte ton c » 205 E. 42nd St.. New York 17, N. Y¥. 
Canadian Affiliate: Aviction Elect td Lourentien Bivd., Montreal, Que 


Pioneer-Central Division “Bondi” 


AVIATION CORPORATION 
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Reefing Line Cutter 
For Cargo Chutes 
Ilias new cartndge actuated device 


isa light-weight, vanable time-delay 


wirachute recting line cutter to be used 


with large cargo-ty pe “chutes. (A reefing 
line. laced around the bottom of a 
Cargo “chute’s skirt. 1s needed to keep 
the canopy’s opening to about 25‘ 

of its normal opening speed to prevent 
rippmg \fter the canopy opens, the 


recting line must be cut This as oa 


omplished by attaching shortened 
hroud line to the cutter’s sear 


\s soon as the scar is pulled, a spring 


loaded tirmg pin imitiates a primer and, 
ino ftirn I pv rotechnu delay clement 
which can be cofitrolled for a 0-10. s¢ 


delav. When it has bummed through, 


the clement mitiates the maim charge 


which forces a cutting cdge forw to 
ever the reefing Ime which has been 
threaded through cutter. Dx ( mn 
ndic nvlon rope to $ in. in diameter. 
Bir uttcr iw 6m. long, > om nod 
nets md weighs mpared to 
| t ht ha ul if 1 ( l 
trudge actuated dev “ies be mut ma 
) cused. and th trriic na be 
dl ttc Cd ly LESG ( ¢ 
NEinutacture Ihe | bonginee 
i Hlamiden, ¢ 


Amalgamated Wireless 
Becomes Napier Agent 


Aercleamn:at \\ lt vill be 
ey vont t yee & S 
1 te \r iv ( 
t chen vt all) other Napier 
tion products except S mat ant 
heating ‘ ' 
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“What do you 
need for a 





Jet Aircraft 





Jet Drone Missiles 





Jet Engines 











Frank W. Fink, V.P., Chief Engineer 


successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages: 


DIVERSIFICATION — Ryan is in all fields of aviation 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO 
Global Navigation —Jet Drones — Missile Guidance — New 
Planes — Missiles —Jet Engine Metallurgy and Rocket 
Combustion. 


SIZE — With 950 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 


STABILITY — In 34 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning — CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO—Automatic Naviga- 
tion — other fast-growing fields. 


CLIMATE — You will enjoy sunny, clear-sky San Diego 
where living ts unlimited —where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ‘round. Where 
beaches, mountains, parks are minutes away. 


Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Mr. James Kerns 
Engineering Division, Ryan Aeronautical Company 
2702 Harbor Drive, San Diego 12, California 


r 
| | 
| | 
| | 
| | 
Dear Sir: | 
| Please send me your free illustrated engineering brochure | 
| | 
| | 
| | 
| | 
| | 
— 


Name 


Address 


RYAN AERONAUTICAL COMPANY 
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MARTIN’S TM-61 Matador poised for launching on a Union Switch & Signal transport trailer. Two  ball-and-sockets support front of 


the missile. The rear support is a bolt which restrains the missile until full power is attained 


Mobile System Developed for Matador 


By George L. Christian blaze its own tral over terram im Goodvear Aircraft built the prototype 
passable t tandard mulitary trucks i trailer, has) sub-contracted production 
Vnew, allt rmoebile ground sup the barrel-bke w pressure pillow tires unity to Pruchauf Prater Company's 
tom hh 1 developed for the m Which both tract nad trailer rick Nhissile Products Division 
P\POIB Nat Mar ft. 25. -p. +0 bon mapan operating in Ihe tubcles bag-hkhe — LPerra- Tires 
(; I. Martin Con litest th pha f the USAB’s Matado ' lesigned and manufactured by 
t th t face tactical pou tom eram the Aviation Products Division, Good 
maissile Iho Nbatm ( builds th lire and Rubber ¢ 
] t| NE We pons s 
Self-Sufficient ea 3 Tubeless Terra-Tires 
| Tih} { t tf rit ric! ‘ain | 1 ‘ oiecrcd bwel « L« Tl | i LING ! thr 
t tom » ot ty mult by I \\ ive Auto Com tractor-traik cht on th ZCI 
, t , id ton noth | | beach 
the NIN | ( | mutraler 1 iie fire 1 rt iL i tt 
Nhat t the | t «ot ¢ ipport system Hhameter \ T 1 trom 3 
ror which ds the on nat loped by G \nrcraft, Cor to Ts ps 
for usc in the Matador mis Form Lire téatires inclu 
kK thi eelia Gaamen i| t te j @ Pressure ; Ge b tay ! 1¢ on 





ae ~ es =" 3 ; : - Ss 
—— ; ’ -— : —* > : , coal : 
SS or Se ee : = 


TERACRUZER’S cight terra-tires are powered. Steel cabinets behind cab contain food, electrical maintenance, service and other equip 


ment. Pranslauncher carries and launches missile 
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The Formula That Revolutionized Musie 


MATHEMATICIANS long ago divided an octave into 12 
equal semitones. each a successive power of the twelfth 
root of 2. This “equal temperament” formula was the key 
to a new world of music that could be created for much- 


simplified instruments. We like this example of one of 


the Arts benefiting from one of the Sciences — and of 
mankind benefiting from both. The example contains the 
mightiest of the Sciences. a new world of thought. creative- 
ness, and refinement of design. These elements exemplify 


the work of Litton Industries in advanced electronics 


LITTON INDUSTRIES BEVERLY HILLS, CALIFORNIA 


Plants and Laboratories in California, Maryland, Indiana and New York 


DIGITAL COMPUTERS & CONTROLS RADAR A COUNTERMEAST RES 


MICROWAVE POWER TURES ALTOMATIC DATA PROCESSING 


SERVOMECHANISMS 


INERTIAL GUIDANCE SPACE SIMUELATION RESEARCH 
PRECISION COMPONENTS & TRANSFORMERS 
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PLANE FAX 


by STANDARD OIL COMPANY OF CALIFORNIA 





Taking glacier “portraits” at 10,000 feet 


Skimming over the Cascades far above timberline. pho- but Chevron Aviation Gasoline always cives me the extra 
tovrapher Hieh Nekrovd and pilot John Taman tlew into push Tneed whenever Eneed it. Chevron never fouls plies 
every ieeeeloeved canven from Meunt Rainier south to the either heeps the engine running smoothly under the 

liree Sisters. Often skirting within 50 feet of the jagged toughest ying conditions.” 

face. thes completed a photographie survey of the Back at his hore tinpeort of Till-! oro. near Portland. Jobn 
ranges shrinking glaciers Incone day Inman says “Pm an AX BE. and Pye seen RPM Aviation 
\ veteran pilot himself. View Nekrovd says “Lean tly from Oil end my trouble with sticking valves and rings. When 
Portland to any job anywhere in hours. and I often do, I open up an eneaine Dean tell if is been ron on “RPM 
Sometimes it calls for thing as rugged as our glacier trip, — it heeps parts so clean it alroost doubles eneine life.” 





We take better care of vour plane 
TIP OF THE MONTH 


It's wise to remember that 


vour altimeter will read more 


CHEvRON 


AVIATION 
GASOLINE 


altitude than vou actually 






have when vou fly froma high 
toa low pressure area, 
and when you head into 


( older air. 

















* > FAMILIAR 


e Suspension t the tires im 
rv ‘ wh that 4 


| host \ type t tern such 


rwurd tir 
c ; hy tiltc< . voir + ct 
i tors to pack doWwn snow. sand 
| THUG tn r 
e Wide tread allows the heavy vehicles 
vt san 
: i \ oq > 1) t we trate 


Wi \ na YWALEEDS 


e Low PTEssurc mits the truck-trail 
1 on th Poannaay surtiice 
t t ecds up tes ipl 
ti iftting virfiuagys i shock 
q 

t if i Fi 1% mel | 

th tt 1p] wes engulf ra 

I th ch rf fl th 

tac () ovoth terran, the m 


travel up te +0 mph 


Teracruzer Details 


\ ght wheel t thy bes ruzcl 
\ } ] 73 , ( 
t i Ih 1 
( thie \ l ed dt 
! ¢! l upp t q 
t I n ! Jecth t 
The Ts rUuzel multi-purp 
hicl Oth tha towmeg th | 
t vithout alterm ts flit 
ft | 1 ti om ! 
' qu > 
, : 7 
| 
+} feoxtyu ) 
tortor ( \ 
tt | TELISS il ui t 
the EM 8 
|] ; l) 
} 5 } Pd f+ } 
' It | ++ uy ) h 
' ' 
he Vranslaunch . 
5 + tt a) 
th ! \l t 
ft dl I 
\ \ t rt 
' f + 75] 
Bot th | . ee 
' , if 
eee & 1] nl 


TM-61B Matador 
Nfartin IN\L-O1B Matador ts long 


than the ial Goh i ( 
iC « powerful engine It 
t } hh , MNpron cu 
j tom - 
| ding wing ] vu the ! i t 
hauled oven roads. vet it m b rit 
ite fl ne ait nomn mn tim 
Phe Niatador’s dimensions are: span 
) ft. longth— 42.1 tt: fused 1 
t 54 ‘ hit 3 Ib. It 
‘ » Al 133 act cngm 
Prox t f th Wan mone 
f the muassile system has already begun 
iK uit i 1 ] \u | 
itract AI] oaten f th ISS] 
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BRIGHT 
NEW BEAT! 


One company after another plays “Your Future With Us”, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 


We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 


While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 


Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 





SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 
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hes working 
For ou 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing. all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN IS 4 Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It's the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
ere—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a reedy panorama of up-to- 
date tools, materials, equipment. 


BUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 


“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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USAR’S Air Research and 1x 


for th 


velopment) Command, with technical 
emdance trom Wright Aw Develo] 
ment Center, tor Pactical Air Com 
mind usc with the Matador 


Predecessor Model 


Phe PNG Niatador, predecessor of 
the PNEOITB, was) transported and 
launched trom a ditterent type of trailer 


Lhe ti msport vehi le was developed 
in L951 through a cooperative effort by 
Martin cngmecrs working with design 
Switch & Signal ch 
Air Brake Co 


Union 
vision of Westinghouse 


crs) from 


Phe launcher, whose chassis was 
made by bruchauf Praler Compan 
was manufactured by U.S. & S. 

Phe tandem axic trailer mounts all 


the clectncal, hvdraulic and mechanical 


controls necessary for launching — thy 
inissile. 


1 hic 


duty 


has been on 


1954. 


\l it ido 
March 


INL 


OVCTSCAS SITICC 


OFF THE LINE 





Lockheed Aircraft Service and its 
parent OMIPAI Lockheed  Atreratt 
Corp., were commended by Rear Adm 
James S. Russell, Chicf, Navy Bureau 


t Acronautics, for “rsoling difficult 


cugmecrmg, production and flight prob 


loms am modifying four P2V-7 Nep 
tune patrol bombers and have con 
tributed substantially to the support 
id success of Operation Deeptrecz« 
1H. Dhis as the Navy's current exped 
tion m= Antarctica. The modifications 


mvohvcd: rigging the aircraft with both 


> 


skus and comvcutional kunding “gear, m 
stallition of special heating equipment 
for preheating cngines prior to take 


off, provisions for heating the aircrafts’ 
while bemg serviced on the 
ind astallation of JATOD bot 


idditional thrust at take off 


mitcrors 
ground, 
tles tor 


Fen explosion-proot test stands for 


production testing fucl controls tor 
Pratt & Whitney Atrcraft’s [57 and 
J75> yet engines will be manufactured 


for P&WA) by Consolidated Diesel 
Klectric Corp.'s Test Equipment divi 
sion. Phe stands, equipped with 125 
hp. variable speed drives, will handle 
fucl flows up te 30,000 Tb. hr. and pres 
sures to 1.000 pst eine 
signed to accommodate the addition of 


contro] 


stunds are de 


iutomatic clectronic ind re 


cordmg equipment at a later date. ‘Lest 
consoles arc isolated from: drive motor 
by cinder block walls to protect the 


opel ttors 


Mobile, ground support equipment, 
iMcorporating a gas turbine Compressor, 
is beng manufactured by Consolidated 
Diescl Electric Corp. for the Roval 
Canadian Air Force's supersenie Ch 105 
jet fighter. Phe company will supply 
the self-propelled 
plants, used to start the Ch-105, under 
in SS6.000 contract. The gas turbing 
compressor is rated at 117 Tb 
md 370 discharge temperature 


pneum it pOwec! 


mun. at 
s() ps 
on a standard day 


A USAF contract for 


cra party made from titanium has been 


precision Cli 








Detection Gear Locates Minerals 


Sikorsky $-55 of Aero Service Corp, is fitted with devices on the nose, on the tail and 
under the tail boom to detect the presence of lead, copper and zinc deposits under 


ground, 


Mining Corporation of New York indicates the size or grade of the ore body. 


equipment is. carried for locating radioactive ores. 


New magnetometer gear, developed by Geophysical Department of Newmont 


Other 


Acro service has flown more than 1 


million mi. with airborne clectromagnetic equipment for the mining industry. Helicopters 


can cover more ground in a day than ground crews can in months. 
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ded to Gordon Putcrprises, camera 
miuftacture One part wall be cam 
mutter blades .0OT im. thick, about th 
ne thickness as photographic. film 


fhe titanmmm shutter blades, which 
mbine high strength with extrenn 
hghtness, will allow camera shutter 


peeds heretofore unobtamabl 1 hic 
titanium blades are also corrosion 
resistant 


An undisclosed number of twin-jct 
Douglas A3D carner-based air craft arc 


bemg converted to acral — tankers 
Probe-and-drogue system will be used 
Conversion kits will consist of a recl 


hose, drogue and dump Ine. In addi 
tion, large extra fucl tanks will be m 
stalled im the planes’ bomb bays. ‘he 
tunker unit within the bomb bav will 
be self-sufficient except for the powe1 
uirce and remote controls. Also, alt 
\3D aircraft will be converted as re 
wers by the addition of probes so 
that they mav be refuclled im flight bi 
tanker aircraft Lhe 600) mph-plus 
tanker A3Ds will be used to refuel Navy 
fighter, interceptor and bomber aircraft 
blight Refucling, Inc. of Baltimore, 
Nid... has been awarded a §2-milhion 
ontract for design and production of 
the hose reel installation. 


WHAT'S NEW 





Publications received: 
Patent Notes for Engineers—by C. D 
Puska—Pub. by McGraw-Thll Book Co.., 


Inc., 330 West 42nd Street, New York 


3H ~~. % 84.00 19> pp 

This. the seventh edition, gives a 
lear idea of what) patentable inven 
tions arc and how to protect) them. 
with explanations of how applications 
re prepared. filed, and acted upon 


The Journal of Air Law and Commerce 
—Kd. bv Edward ( Sweeney —Pub 
quarterly by the lransportation Center 
it Northwestern Universitv, 1S1S Tim 
man Avenuc, Evanston, Ill Singk 
copy, $1.75; subscription, $6.00 

Phe Journal covers the latest deve lop 
ments m domestic and international 
aviation, issucs and trends, recent court 
cases, state and local aviation news, and 
includes a bibliography of pertinent 
books and periodicals 


Competition Among Domestic Air 
Carriers—Prepared by the Civil Acro 
nautics Board—Pub. bv the Ai ‘Trans 
port Association—Mav be ordered from 
Mr. Gilbert L. Bates, Research Dc 
partment, Air ‘Transport Association, 
1107 Sixteenth Street, N.W.. Wash 
ington 6, D. C. $90.00. 

I'wo studies, based on the Origina 
tion and Destination Survevs of — the 
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Can you quality 
for one of these 
SIX specialized 
engineering 
positions? 


Experienced Instrument Engineer. Design 
work on aircraft instruments, controls and 
displays. Electrical Engineering degree or 
equivalent essential. Human Factors 
engineering experience on displays desired 


Experienced Human Factors Engineer. 
Design work on aircraft control and displays. 
Industrial Psychology degree or 

equivalent essential. Specific experience 

on instruments desired 


Experienced Aircraft Air Conditioning ( 
Engineer. Work on weapons system advanced 
design aircraft. BSME or equivalent 

essential 


Experienced Aircraft Engineer. Work on 
environment contre | engineering or weapons 
system advanced design aircraft. BSME or 
equivalent essential 


Experienced Aircraft Engineer. Work on 
escape systems design on weapons system 
advanced design aircraft. BSME or BSAE 
degree or equivalent essential 


Oo & CO BLO 


arrangement and provision studies on 
weapons system advanced design aircraft. 
BSME or equivalent essential. Human 
Factors experience desirable. 


6 Experienced Aircraft Engineer. Cockpit 


CONTACT: Mr. Les Stevenson, Engineering Personnel, 
Dept. O62AW. North American Avietion, In 
Los Angeles 45, California. 


LOS ANGELES DIVISION 


NORTH AMERICAN AVIATION, INC. 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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JUST OUT—1956-57. 


edition of Jane’s 
All the World's 
AIRCRAFT! 


Pacts, figures, and de 
tuils on the world’s civil 
und military aireraft 











over 1000 
HWlustrations 


154 pages ”v 
tx 


Edited by Leonard Bridgman 


“Look it up in danes” is a phrase which has 
become assmbe!l tor the accuracy and authority 
of this work througheut the aviation world 
This latest edition gives you data on aireratt 
of 20 mations \ ret 

\ 


The Aireraft) Seetion 


The section on engines 


In addition, this book 
brings sou the aireratt 








markings 
New edition 
includes data on— 
—Russia's TU-104 
t " ” ! 
see thts book before you 
_ ! s decide to buys Just till 
out coupon below and it 
ele will be sent to you for a 
free examination, 





10 DAYS’ FREE EXAMINATION 


' 
McGraw-Hill Book Company, Inc. 
Dept. AW 2-4 
| 330 West 42nd Street, N.Y. C. 36 
' ALI Tritt een ALTKO RAFT | 
| | 
| “ | 
| | 
| | 
J (Print | 
| | 
3 | 
| Z “ | 
| | 
| | 
| 
' ' | 
| HMatd vie AW-2-4 | 
| 


CAB and nducted am March anc 


Septcmbet ae 5, provide tor thre 
tiny quit . Ta! rutinoritati ¢ 

te ma questions ibout compet 

» the mation’s scheduled wirlhin 


Flying Saucers: An Analysis of the 
\ir orce Project Blue Book Special 
Report No. 14—by Dr. Leon Davidson 
Pub. by Dr. 1 n Davidson, 64. Pros 
t Strect. Woutce Pluns, New York 


Asa publi nice, Dr. Davidson 
is presented a photo-offset- cops ot 
the full text of the Air Poree report 
some of the any tant tables and figure 
from that t nad das own analy 


ASEM Methods for Chemical Analysis 
ot Metals—Pul md avatlable from 
the Amercan S ty tor LPesting Mate 
t 


hs, L916 Race Str Philadelphia 3 
Pa. SS.00; 640 pp 
Phas publicatior sentially a part 
of the Book of AS TENE Standards, and 
mitams all AS ENE methods for chenn 
inalyvsis of ferrous and non-ferrous 
netals and ncluding spectro 


hemucal procedure 


Reports Available: 


Atmospheric Mlodels—Pub. by. and 


walable from, at no charge, General 
Kiectnic Company, Missile and) Ord 
nance = Svstem Department, = 3198 


Chestnut Street. Philadelphia. 28 pp 


Guided Missiles: Modern Weapons for 
the Modern Arnmy—Pub. by, and avail 
ible from, at no charge, General Elc« 
inc Company, Nissile and) Ordnance 
Systems Department, 3198 Chestnut 
Street. Philadelphia, Pa. 16 pp 

Phe brochure meludes a 450 rp.m 
recording of the launching of | the 


Anny Bumper missile 


Lhe following reports are availabk 
from the Othice of Technical Services 
U.S. Department of Commerce, Wash 
ington 25, D. ¢ 


Preliminary Measurements of Non- 
steady Velocities in a Single Stage Axial- 
Flow Compressor—}, Il. Yeh. Hh. M 
Cronecr, and ID. ke. Andrews, the Johis 
Hopkins University tor Wrght An 
Center Order PB 


tS pp 


Devclopment 


121454. $1.25 


A Design Manual for Regenerative Heat 


Ixchangers of the Rotary Type—i 
Hl. I. Seg and K. Hassan, Hhnors 
Institute of ‘Technology for Wreht 
Air Development Center. Order PB 
121469. $3.25: 122 pp 


Study, Standardization of Specifications 
for Insulated Wire—by \I. A. Horn and 
R. W. Stoncburner, Jr., Corvey Engi 








if you're wishing for a challenging, 
vital position — wishing to work 
with eminent and respected col- 
leagues and excellent facilities 
within an atmosphere of constant 
research and development, your 
wish can come true! 


ENGINEERS | |NERTIAL GUIDANCE 
ELvectricat | SYSTEMS... 
MECHANICAL | gyroscopic devices 
AERONAUTICAL | < arvomechanisms 
PHYSICISTS | electronic components 
airborne digital 
MATHEMATICIANS | computers 


write: 
MARTIN PHILLIPS 
personnel director 


INSTRUMENTATION 
LABORATORY 


Department of Aeronautical 
Engineering, M.1.T. 


68 Albany Street 
Cambridge 39, 
Massachusetts 





ricer e ee ene eer = 2£2°c°e 


; GRADUATE COURSES ' 
' may be taken for credit ; 
' while earning full pay. 


ee 


—— 


AVIATION WEEK, February 4, 1957 





Mab Nt 


* 
5 


 FARROSCOMO TY: 


nts 


bee ee ee 


57 


for Wnght Air Develop 
Order PB 121318. $.75; 


wermng Co 
ment Center 


a? PP 


\ Quick Disconnect Adapter for Ex- 
ternal Power Cable—bv J. W. Hamil 

ton, Airtron, Inc. for Wnght Air De 

velopment Center. Order PB 121253 
S. 75; 26 pp 


Study of Coiled Tubing for Aircraft 
Hydraulic Systems—by C. 11. Cooke and 
R. D. Stouffer, The Glenn L. Martin 
Co. for Wright Air Development Cen- 
ter, keb. 1955—Available from Office of 
Fechnical Services, U. S$. Department 
of Commerce, Washington 25, D. C.; 
order PB 121477. $3.00; 115pp 


Properties of Molybdenum Disulfide 
Designated Bulletin Cdb-5 im the 
Climax Chemical Data Series—Issued by 
Climax Molybdenum Co., Dept. L, 500 
hifth Avenuc, New York 36, N.Y, 


ind available on request. 2pp. 


Administrator, 
Directives—A 


Regulations of the 
Part 507, Airworthiness 


Cral Acronauticy Administration pub 
heation available from the Superin 
ndcnt of Documents, Government 


rae Be 


S50) 


Printing Othec, Washington 
Subscription price, $1.50 domestic: 
ditional if mailed to a foreign address 


engineering and Design Manual— To 
pubbshed by the Investment Casting 
lustitute m the late Spring of 1957 


be ordered in advance from th 
lustitute, 27 bast Monroe Street, Chic- 
I] \5 00: 6+pp 


Sud-Est to Produce 
200 Alouette Copters 


Paris—Sud-F'st Aviation has set a pro 


cuction and sales goal of 500° for its 


urbine-powered S$. bk. 3150 Alouctte Il 


hehcopter, holder of the rotary-wing 
world’s altitude record of 26,932 ft 
Niass production of the multipurpos. 
hehcopter is under way m= Sud-Fst’s 


Courneuve plant near Paris 

\louctte TL now is rolling off) the 
issembly line at the rate of 13 a month 
\t the end of 1956, 32. production 
models of the five-place copter had 
been delivered to the government 


Bristol Awarded 
Overhaul Contract 


Winnipeg—Bristol Aircraft (Wooster 
Linuted of Winnipeg has been awarded 

$1,220,000 defense contract for the 
ropair and overhaul af Roval Canadian 
\ir Force aircraft durmg the two vears 
cnding March 31, 1958. 

Phe Bristol plant mm Wynmpeg is one 
of the largest m Canada, and it) has 
been dome extensive work for dctensc 
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FIXED PITCH METAL \ 
CAA approved up to 165 hp. 


FIXED PITCH WOOD « 
CAA approved up to 225 hp. 


, 


TEST CLUBS { 
up to 3000 hp. 4 
Get all pa a6 
write for Bulletins and Price Lists. d 


Dept. A, Sensenich Corp., Lancaster, Pa. 


Sensenich PROP SHOP 
tor ali makes fixed pitch metal or wooed propellers 
... Sensenich, Beech and Hartzell controliabies. Mag 
=< naflux, etching. anodizing and plating service available 
~ 


. Certified Repair Station 


Service Hangar on Lancaster Municipal Arrport 


Approved 


Propeller Repair Station 3528. Untimited 


Class | and 2 ratings 


ENSENICH 
y 


C25 cLY 









S 


Serving the Aircraft industry 
for a Quarter of a Century 


BLYTHE AIR BASE 


CALIFORNIA 


Ideal for the manufacture, 
test. maintenance. modifica- 
tion. repair or storage of: air- 
craft, aircraft’ components, 
armament. guided missiles, 


drones. jet engines, rockets. 


Five thousand acres isolated 
from populous regions. Four 
long runways, which can be 
readily expanded. Large 
parking aprons. Operational 
buildings & hangars. 


BLYTHE AIRCRAFT 


CORPORATION 


P. O. Box 191, Alhambra, California 
CUmberland 33-2181 








You see more narco VHF anten 
nas on business aircraft than 
any other kind because narco 
offers reliable, dependable 
VOR VHF equipment for every 


purpose 


See your narco dealer 


NUICO 


mere 





NATIONAL AERONAUTICAL CORP. 


Fort Washington, Pa. 
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... fired by an atmosphere of enthusiasm and progress, is reflected in the all-new 


aw B-58—latest achievement of the team of engineers and scientists at CONVAIR- 

} FORT WORTH, America’s first supersonic bomber, and another “first” from 
Convair. But for the scientist and the engincer at CONVAIR- FORT WORTH, still 

newer and more stimulating projects await his imagination and ingenuity in the 

nearly half-a-hundred Air Force contracts now on hand. He feels confident of success, 

for there is a wealth of talent to complement his efforts, and no lack of technical 

facilities to expedite his work. 








And there is more, for his family enjoys a mild climate year ‘round, countless recreational 
facilities, modern metropolitan educational and cultural benefits. The cost of living is low, and 


there's no state sales or income tax, which means his money goes further . . . that’s important, too! 


You're invited to investigate the opportunity awaiting vou at CONVAIR-FORT WORTH. 


Your inquiry 1s confidential, of course. 


TODAY... write, wire or telephone PErshing 8-7311 
MR. H. A. BODLEY 


Engineering Personnel Dept. 6-P 
CONVAIR-FORT WORTH, TEXAS 








CON VAIR 


SY FORT WORTH GD 


CONVAIR—A DIVISION OF GENERAL DYNAMICS CORPORATION 
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NEW AVIATION PRODUCTS Change To... 








Baggage Fire Detector 


Baggage compartment fire detector 
thin shelled, stamless steel, hermeti 
ly sealed unit weighing 4.3 oz. It 

has temperature adjustincnt range from 

S0F to 350h, can withstand exposure 

te 65k indefinitely and to 2,000] 

for short periods. Detector is two-wire 

unit with separate terminal block and 
is mounted on slotted cover plate which 

Contacts 
lose when temperature mses above set 

point. Current rating is 5 amp. at 125 

VAC, 2 amp. at 25 VDC and 1 amp. 

it 48 VDC. It is being installed in 

Class D baggage compartments of new 

DC-6 and DC-7 aircraft 
Aviation Products Division, Fenwal 

Inc., Ashland, Mass. 


fits existing electrical boxes 


Borescope Examines Interiors 


Periscope can be inserted through 
1,10 in, openings to view objects 20 
fect away. Called “borescope,” it is 








a modification of medical instruments PROTO ” NUPLA 


used to examine the mtcnors of body 
cavities \ built-in flashheht ilume 
nates the object. Borescope may be 
inserted im spark plug hole to check 
cvimders and valve seats for cracks of 
used to read gages m= nuclear reactors 
from a safe distance lime is saved 
in these and manv other uses where 
disassembh call he worded | ClIS SVS 
lontar, 

chromatic 


tem, called has objective lens 
it one end, 
lenses throughout length of (09> in 


tube and ocular lens and crecting prism 


intermediate 


it viewers cnd 

National Electric Instument Co., 
92-91 Corona Ave., Elmhurst, L. L, 
Mm: Y. 





Valve for Corrosion Service 


Corrosion-resistant, bubble-tight nec 
He valve is compatible with standard 
fittings and piping methods. Mav be 
useful in handling oxidizer and propel 
lant im liquid propellant rocket svstems, 
Non-toxic and non-burning valves are 


a 


Light Trainer for Norway's Air Force 


Swedish-designed Saab-91 Safir is used by the Roval Norwegian \ir Force as a light trainer 
in primary schools. Powered by a 190-hp. Lxcoming, the Safir has a ‘top speed of approxi- 
mately 170 mph. cruises at 150, and has a range of 670 mi. Maximum gross weight is 
2.686 Ib. The trainer can be fitted with two S-mm. machine guns in the wings and cight 
63-mm. rockets or training bombs. It has a retractable tricvcle landing gear. Civilian ver- 
sions have also been built in Sweden and under license in Holland. Used as a personal and 


business plane the Safir seats three or four persons 


hn removing the rear seats a quarter-ton 


of cargo can be carried. Several foreign airlines have purchased Safiry for use in their pilot 


traiming programs. 
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Soft-Face Hammers! 


Case Histories Show up to 
$10,000 per Year Savings! 





PROTO-Nupla hammers bring 
every possible saving to the soft- 
face hammer user. One material — 
Nuplaflex — ranges from “soft as 
flesh” to “hard as brass.”’ Screw-in 
tips are quickly interchanged. 
Nuplaflex tips outlast other soft- 
face materials as much as 100 to 1. 

Inventory and stock problems 
are simplified. You have less work 
damage, fewer lost man-hours, 
greater flexibility, easier training, 
greater safety. Send 10¢ for cata- 
log of entire PROTO line to 
PROTO TOOLS 
2219 Santa Fe Ave., Los Angeles 54, Calif 
Eastern Factory — Jamestown, N.Y 
Canadian Factory — London, Ont 
Nuplafiex Tips Are Available in 7 Grades of Hardness 
to Meet the Requirements of Every Soft-Face Ham- 
mer Job. 

These Are Nuplafiex Advantage Check Them! 
All meet Federal Specs. « Recover shape when dented 
or cut + W not flake « Non-sparking « Will not burn 
readily » Resistant to grease, ol, gasoline, and m 
mon industrial acids « Absorb sting-causing vibration 
« Safe for workmen's eyes—no flying particles + R 
duce worker fatigue « Minimum rebound to permit 
faster work 

if You Are Not Getting These Nuplafiex Advantages 

... You're Losing Money! 
336 different combinations, including 11% yd 2” 
shot-loaded impact types designed to reduce rebound 
12 different holders available —two weights for 1”, 


142", 2”, 22", and 3” diameter fases 


PROTO=TOOLS 


PROTO means PROFfessional TOols 
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POWER Se 


T0 r Tae 7 


AUST a EAU Ae ADVANCED PROPULSION 


SYSTEMS and EQUIPMENT 
from a new subsidiary 


of CURTISS-WRIGHT 


The successful development of aircraft and missiles to 
guard America’s security demands the highest order of 
creative thinking plus a finely-tuned sense of respon- 
sibility. A unique blending of these essential qualities 
with the will and facilities for accomplishment enables 
Propulsion Research Corporation to solve propulsion 
problems created by fantastic speeds and altitudes. 





Vee er 


Whether developing advanced propulsion systems or 
the smallest possible axial blower, PRC engineers and 
scientists work in teams in an intellectually stimulating 
environment. Projects receive the benefit of impressive 
resources in research, analysis, design, prototype fabri- 
cation and test, and manufacture. 

Current programs include engineering, research and 
development in the turbo machinery and related fields, 
and development and production of aircraft accessories. 
Underway are projects in specialized centrifugal and 
axial flow blower fans, turbo pumps, turbines, fluid 
pumps, valves, auxiliary power units and cabin con- 
ditioning units. 

In solving critical technical problems of precision 
components for aircraft and missiles, PRC is pacing 
America’s progress in the air . . . and into space! 


ow ete SS 


CURTISS-WRIGHT 


CORPORATION « SANTA MONICA, CALIFORNIA 








Te t ! t Bir vicle 
neter typ thicnt b uplin 
lil ted bod na rclicate hand] 
to fave thi ds that position the needh 
\ll ontact vith the hig nds handled 
united to I ton resistant mate 

] 
Lhe valve yperates mm tempcratures 
up to I°U0P and pressures up to 170 


Chemtrol Corporation, 1513 W. El 
Segundo Blyd., Compton, Calif. 


Ground Crew Noise-Barrier 


har protector for ground crewman 
cndangered by jet cngime noise com 
bines fluid-filled sealing pads and simple 
clf-adjustment) to provide maximum 
noise protection and nearly universal 





fit. It uses no bulkv absorbing material 


nor large scaling shells. Weight is less 
than 10 oz 

Loudest n roaduced by cu it 
ngines i reduced to a safe level. Pro 
lnction will begi On 


Radio ¢ orporation of America, RCA 
Building, 30 Rockefeller Plaza, New 
York 20, N. Y. 


High Accuracy Remote Control 


} 
Follow-up remote control of high 
CUrac 11)¢ w costs sects position 


of valves, variable speed drives, jacks, 





b 

theostats. ete. accordmg to position ot 

vermicr dial on unit face. Accuracy with 

precision, multirtum potentiomcet 
0.04 Adjustable anticipation | 


control motor as desired settmg 1 


AVIATION WEEK, February 4, 1957 





Shown seated above is K. W. Goebel, Rohr Design Engineering Manager 


DESIGN ENGINEERS 
find quick recognition 
of ability at Robr 


Every engineer at Rohr works closely with interested associ- 
ates—and management. He finds respect for his ideas—swift 
recognition for his talent. He finds a big job and a big future 
in the tremendous field of power packages—a field in which 
Rohr is the accepted world leader. He finds Rohr a real work- 
ing company—with no absentee management. He finds job 
permanence and stability assured by long-range projects (cur- 


rent backlog —$200,000,000 —40°7 of which is commercial.) 


And at Rohr, the engineer and his family find new, happier, 


year-round living in sunny Southern California. 


If you are a skilled production design engineer, write Rohr 
now! Enclose resume to J]. L. Hobel, Industrial Relations 


Manager, Dept. 37 






World's Largest Producer of 


AIRCRAFT CORPORATION 





Qi beautiful’ Sunny Chula Vista. Califomia 


Ready-to-Instoll Power Pockages for Airplanes 
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ENGINEERS + PHYSICISTS l 


One 


at the 


MOTOROLA 
MILITARY ELECTRONIC 
LABORATORY 
IN CHICAGO | 


Important assignments from the armed forces have 


— created new and outstanding opportunities at 
Motorola. This is your challenge to advance your 
career with a swiftly expanding company, working 
in a modern, well instrumented laboratory. You'll 
enjoy liberal employee benefits, including an attrac- 
tive profit sharing plan, and association with men 

: of the highest technical competence. Salaries are 
commensurate with ability. 
If you possess the following techniques: 
* Computors * Indicators and displays * Miniaturization © Trans- 
istorization * Pulse Techniques and Special Waveform Genera- 
tion © Linear and Nonlinear Servo-Mechanisms 
For application to systems in the following areas: 
* Guidance * Data Handling * Data Transmission © Precision 
Distance Measuring * Weapon Control * Navigation* Ground Radar 
CHICAGO, ILL | 
MILITARY LABORATORY 
write lo 
Mr. L. B. Wrenn, Dept. G ~ 
4501 Augusta Bivd., Chicago 51, Ill. 
PHOENIX, ARIZONA 
RESEARCH LABORATORY 





write fo 
Mr. R. Coulter, Dept. G 
3102 N. 56th St., Phoenix, Ariz. 


PHOENIX, ARIZONA 
SEMI-CONDUCTOR DIVISION 


write to 


Mr. V. Sorenson, Dept. G 
5005 E. McDowell Road, Phoenix, Ariz. 


RIVERSIDE, CALIF 
RESEARCH LABORATORY 
write to 

Mr. C. Koziol, Dept. G 

Box 2072, Riverside, Calif. 








MOTOROLA 
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pro hed. thas clinmating overshoot 
mid tating. \ccuracy adjustments per 
wuts matrodua tim of lost motion which 
mew be desuable for certam applica 
toms. Unt a designed tor usc with 
shaft mounted control gear motor with 
biuilt-anm potentiometer made by same 
manufacturer but may be vod wath 
other gear motors. Pbollow-up timc mia 
be a munute or less than a second de 
pending on control motor used 


Jordan Co., Inc., 3235 W. Hampton 
Ave., Milwaukee 9, Wis. 


Area Radioactivity Monitor 


Radioactivity. monitor for checking 
reas, personnel and cquipment. Called 
Nuchiguard, the unit has new 3-cvcle 
loganithmetic count rate meter. It ts 
Wathible with cither beta-gammia sensi 
tive GMP probe or gamma sensitive 
scintillation probe. Any desired warn 
mg level may be preset. When it ts 





exceeded, a visual and audible alarm 
warns people im the area It plugs ito 
mv T10 v. outlet and is only Soin x 
Gin. s TS ain. Weight is about 15 Tb 
Probe hay 6 ft. reach. Iequipment has 
built-in precalibrated test) sample ind 
3,000) cpm. test signal’ Sensitivity is 
90 to S0,000 Counts per mianit 
Nuclear Measurements Corp., 2460 
N. Arlington Ave., Indianapolis 18, Ind, 


Turco Develops New 
Magnesium Finishing 


Los Angeles—Devclopment of two 
magnesium finishing process¢ to replace 
Dow No. 17 and Dow No. 1S has been 
mnounced by Tui Proxlucts, Ine 
manufacturer of mdustrnal chemical 
| 


processing Compound 


Phe company savs the simgle-package 


Purco processes arc de signed to provide 
magnesium with better corrosion re 
sistance, abrasion. resistan incl paint 
bonding properties, to chimimate the 


need for precise measuring and mixing 
of several chemicals and to overcome the 
resultant mconvemence and chance tor 
crror. Additionally, it said, they do not 
require Complicated control procedures. 

Both processes are approved for use 
by the Magnesia Division, Dow 


Chemucal Company 
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* WANTED! 


STRUCTURAL DESIGNERS OF 
WING, FUSELAGE, AND 
TAIL SURFACES 


You must have at least 5 years’ 
experience and show proof of American 
citizenship. In return, Grumman 
salaries are on a par with the aviation 
industry, while company-financed 
retirement plan and liberal education 
plan for advanced study is far 

above average. 

Contact Mr. A. T. Wilder 

Engineering Personnel Director 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPAGE - LONG ISLAND - NEW YORK 






























$14,000 in “tools’ 
for each employee 













~~ 














.eehow much for his education? 


Today, business invests an average of $14,000 in each 
employee's job. The question for businessmen is: 

Are we training enough people who can hold down 

these jobs? Schools are the answer. And it's 

simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 


200,000 classrooms, 165,000 teachers! 


—————-——-——------ 





| Want to find out how to help in your community? | 
Get specific information by writing: 
| Better Schools, 9 East 40th Street, New York, N. Y. | 


aoe er ee 
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* 
Scientists on Verge 
. 
Of Tiny Measurement 

Washington—Govermment and indus- 
trial measurement scientists are ap- 
proaching the verge of working the 
“smallest miracle” of precision measure 
ment—splitting the inch imto fractions 
of milhonths. 

Louis Polk, president of the Shefheld 
Corporation, Dayton, Ohio, and vice 
president of Bendix Aviation Corpora 
tion, told the 12th annual mecting of 
the Dimensional Standards and Me 
trology Division of the American Ord 
nance Assojation at the National Bu 
reau of Standards that 

“Some industnes producing precision 
products for both military and civihan 
use have mereasing need for the super 
accurate gaging and measuring devices 
that can be produced and utilized, by 
refining our absolute standard measure 
ment to the seventh decimal place—or 
one tenth of a milhonth of an inch.” 

The Shefheld executive, vice presi 
dent of the American Ordnance Associa 
tion and Chairman of its Dimensional 
Standards and Metrology Division, em 
phasized that the joint UL S. govern 
ment-industry research program ‘has 
been the most) practical and. efficient 
method of advancing toward this most 
Mportant precision measurement goal 
in absolute standard of achieving gagi 
block precision to one ten-milhonth of 
in inch.” 

In order to enable industry to pro 
duce accurately on some requirements 
te tolerances of a few millionths of an 
inch, gage blocks used to “set” gaging 
nd measuring imstruments m the sup 
porting standards structure should be 
certified to accuracies within one-tenth 
of a millionth of an inch 

Mr. Polk congratulated Dr. A. V 
Astin, director of the bureau, on prog 
ress toward this high degrec of absolute 
gage block certifving accuracy being de 
veloped by the U.S. Bureau of Stand 
irds in a continuing joint research proj 
ect with leading U.S. manufacturers of 
high precision gaging, control and meas 
urement devices 

Putting this new “small miracle” of 
measurement to work will unfold new 
precision frontiers for U.S. production 
industries, Polk said. 


“ee 

U. of Colorado First 
In Astro-Geophysics 

Denver—University of Colorado will 
start im late January teaching the first 
courses ma Tew department of astro 
geophysics. Dr. Davton D. MeKean, 
dean of the university graduate school, 
said the department was the first of its 
kind in the United States. 

McKean said the department will do 
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EMPLOYMENT OPPORTUNITIES 











ENGINEERS & SCIENTISTS 





GENERAL (s4) ELECTRIC 





SYMBOL OF ADVANCED 
THEORY AND RESEARCH IN 
THE GUIDED MISSILE FIELD 


This General Electric department is prime contractor tor “Inter- 
continental Ballistic Missile” and “Intermediate Range Ballistic 
Missile” nose cone development. Increasing emphasis on this and 
other guided missile programs continues to create openings on 
our professional staff for graduate engineers and scientists with 
experience in the following or related fields: 





MATERIALS & PROCESSES © AERODYNAMICS ® AEROPHYSICsS * THERMO- 
DYNAMICS © ELECTRICAL DESICN © STRUCTURAL DESIGN © STRESS 
ANALYsIs * DATA PROCESSING © SYSTEMS © SYSTEMS TEST ® FIELD 
TEST © VIBRATION © INSTRUMENTATION © CONTROLS *© ARMING AND 
FUZING © INERTIAL CUIDANCE © GROUND SUPPORT EQUIPMENT DESICN 





We would be Pleased to receive a resume of yout educatio and 
e\perience in order te arrange a personal interview with the 
manager of the appropriate technical area. Please address all 


correspondence to: 


Me. Joun Wart ¢ Room 5140-1 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 CuestNuT STREET, PuHicavetpuia 4, Pa. 
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EMPLOYMENT OPPORTUNITIES 





7 me AT nth 
ELECTRON 

ne l | 

> ENGINEERS 

> 4 iy ih 

‘ ENG IN ELELEUS cee 
become one of the first 
staff members of RCA’s new 
ENG/INEERING OPERATION 


at W 7/ TE SANDS 


Proving Ground. 






The very nerve center 
_ of missile electronics ! 


RCA is new to White Sands! 
Qualitied electronic engineers can now 
begin a career ina responsible position where 
the atmosphere crackles with the stimulation 
of far frontiers in missile electronics. 

Specific RCA assignments are in missile 
electronics, ground support systems, missile 
guidance and complex launching systems. 

You must, of course, have your EE, ME or 
physics degree, several years” electronic 
design experience . . . and must be 
familiar with one of these fields: 


System and sub-system analysis Internal instrumentation 
Reliability data control Equipment control 


Evaluation of Data analysis 
new components 


Projects will relate to sub-systems such as: 


PRECISION RADARS DATA PROCESSING EQUIPMENT 
DIGITAL DEVICES FIRE CONTROL 
ANALOG DEVICES DATA SIMULATION 


Start at an excellent salary... A full program of 
liberal benefits gives your income added security. 
RCA’s Tuition Refund Plan will provide for 
advanced studies. RCA pays relocation expenses. 


ARRANGE CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 


Send complete resume to: 

Mr. John R. Weld 

Employment Manager, Dept. V-4B 
Radio Corporation of America 
Camden 2, N. J. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS ¥y, 











St 
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unong othtr things—rescarch on the 
cfeect the sun and other bodies in 


outer space will have on future space 
travel 

hffects of the sun and other ma- 
terials mm outer space will have a bear- 
ing on rocket, satellite and space 


travel,” NicKean said 

Walter ©. Roberts, director of the 
hugh altitude observatory at the Uni 
versity, said it will be taking the lead 
in the research of physical conditions 
of interplanetary space, — particularly 
near the sun 

Graduates of the department will 


fitted tor work in aviation research 
ind guided missile studs 

Phe department will start out ina 
mall wav.” Roberts said Only a 
ouple of courses will be taught in the 
department for the first few vears with 


perhaps a dozen or so students working 

tor graduate degrees im this field 
Students other than those majoring 

Wi istro-geophy sics will be able to. take 


course in the department,” Roberts 
idded 

Lhe first course will be called *“Vhe 
Sun.” Roberts said the department 


would use facilities already available in 
the high altitude observatory and = in 
several laboratories on the universitv’s 
( HNpuUs. 

Roberts said another field of study 
will be to determine “the effect of the 
sun's cmussions on radio Commumnica- 
tions. the northern lights. the carth’s 
magnetism «and long-term climatic 
hanges.”’ 

Roberts described the study of astro- 
gcophvsics as somewhat like astronomy, 
except that astro-geophvsics deals with 
the relationship between — astronomic 
bodies and the carth while astronomy 
is the study of cclestial bodies 

Founding of the department fol- 
lowed close on the announcement that 
the University. of Colorado had been 
designated a world data center for 
the International Geophysical — vear, 


LOS 3S 


Solar Will Produce 
J75 Jet Components 


Solar Aircraft Co. has reccived an Air 
orce contract for $1,300,000. of pro- 
duction facilitics for J75 jet 
componcnts 

Solar’s Des Moines plant will build 
omponents for the engine m_ produc 
tion quantities for bord Motor Co.'s 
Aircraft Fngine Div.. which is manu 
facturing J75s under license from Pratt 
& Whitney Aircraft Co 

\ 25% expansion of Sola Des 
Moines plant is nearing completion to 
handle the J75 and various other ain 
craft engine and guided missile compo- 


CIN 


nent programs, 
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Army Resumes Use 
Of Rick Helicopters 

San Francisco—Rick Hehcopters, bic 
was authorized to resume ti imsportation 
of personnel in an Army shuttle service 
ifter the Amv had 
phase of the operation as result of a 
tatal helicopter accident. 

One of two Bell 47s assigned to the 
service crashed on Jan. 15, killing the 
pilot. Rick theorized it was caused by 
i scagull flying anto the rotor. 

Lhe remstatement after an 
Anny board made a special investiga- 
tion of Rick’s hiring practices, mainte 
nance procedures, and cquipment 
Pending outcome of the investigation, 
the Anny restricted the airlift to freight 

The shuttle service, now on a trial 
basis, links three army sites—Fort Baker, 
the Presidio, and Angel Island, where 
there is a Nike installation 


. ~“ 
Hawker Aircraft Co. 

‘ 2 
To Lay Off Workers 

London—Seven hundred production 
and office workers at Hawker Aircraft 
Company's Langley, Buckinghamshire, 
factory will be laid off by sumnner. 

The dismissals follow cancellation of 
a Ministry of Supply order for 100 
Ilunter fighters. 

\ company official said the workshops 
are to be retained at Langlev for the 
tine bemg. He added that some em 
ploves at a Hawker factory outside the 
main workshop are expected to hold 
onto their jobs 

According to a spokesman, 
workers will be dismissed according to 


suspended — that 


Callie 


union 


n agreed-on priority svstem 

\leanwhik the Gloster Aircraft 
savs at) wall drop “00> em 
ploves by June this vear instead of 1,300 


Company 


is originally estimated 


. ry. 
Convair Orders Tools 
a | ry 
For 880 Transpori 
San Diego—Coivair is placing orders 
for $1,220,000 worth of machine tools 
for manufacture of its Nlodel SSO jet 
transport. Capital funds for another 
S? omiiion worth of tools and 


other equipment for the SSO) program 
will be oblig Convair savs 


heavs 


ited soon, 


Ryan Declares 10 Cents 
Per Share Dividend 

A regular quarterly dividend of 10 
cents per capital 
stock was declared by the board of di 
rectors of the Rvan Acronautical Com 
pany. ‘The 10-cént cash dividend is par 
able March S to stockholders of record 
Ibebruarv 19 


share on) common 
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EMPLOYMENT OPPORTUNITIES 





Guarding the Skies 


ABOVE THE LANDS OF FREEDOM 


AVCO Manufacturing Corp., Crosley Division, is enjoying continued 


and extraordinary success in the sphere of government . electronics 
Our present and anticipated demands call for additional engineering 
personnel at all levels. AVCO Manufacturing Corp. offers you a part- 


nership in its continued expansion program, 


OPENINGS FOR ENGINEERS 
WITH ABILITY AND VISION 














¢ COMPONENTS 

© CIRCUITRY 

@ GROUND RADAR SYSTEMS 

® PRODUCT DEVELOPMENT 

@ DESIGN AND DEVELOPMENT 


These are just a few of the many classi- 
fications where you can grow in personal 
achievement and accomplishment. We 
want to talk with you if you’re experi- 
enced in any of the followimg: 














1. Artennas 


FREE literature and also tell you 
about the advantages of family liv 
ing in Cincinnati—the “Queen City 
f the West closest to the Heart 


of America.” We offer outstanding 
company benefits and we pay gen- 
erous relocation expenses Send 2 


resume te 


Mr. Nick M. Pagan 
Employment Manager 
Dept. FF 





AVCO wanuracturine conPoRATiON 
Crosley Division 

2630 GLENDALE-MILFORD ROAD 

EVENDALE, CINCINNATI 15, OHIO 


ee uw . 
aha — a 


‘ 
















2. High Voltage 
Power Supplies 2 
3. Pulse Circuits ae 
* ¢« 
4. Servos as, TALC 
a! Na m2 
5. Proximity Fuzes a 15 ( 
; j@\ a 
6. Hydrodynamics "a $ 
SS 
7. Transistors SS % 
~ se 
8. Special Electronic ‘s S 
Devices 7 a? 
We suggest you write and get all \ »9 
of the facts about this established, 4 ms 
growing company and your place 
in its future. We will send: you 


-_—_— 
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EMPLOYMENT OPPORTUNITIES 








ELECTRICAL ENGINEERS 


Many Engineers 
Want to Know: 


Can 1 Use My Present 
Skills to Greater Ad- 


vantage in firecraft 













NOW! 


RAYTHEON 
SHOOTS FOR 
FAR HORIZONS 


in missile systems . 







Nuclear Propulsion? 










Here are the facts: Whether or 
not you have previous experi- 






ener, your present professional 






competence can be the spring- 






board to an outstanding career 






| : 
development! in developing nuclear power sy 


iia Sa 






tems for aircraft’ because 










You'll find an air of expectancy. 
an electric. contagious bustle that 





OUR COMPANY 
“CREATES” NUCLEAR ENGINEERS 


This rapidly expanding depart- 
ment is able to make on unusual 


animates the whole organization at 
the modern suburban plant at Bed- 
ford. In such an atmosphere need 









we emphasize that there are scores 






of opportunities for engineers who are 
“on the ball”? 


offer to capable engineers with 









from one to five year’ experi- 






ence; 







The tremendous growth of this Division 
is indicated by its evolution over a 
period of ten years from a small labora- 


A full-uition 
university courses leading to an 





refund plan for 






M.S. in nuclear engineering. and 






also for any other degree in- 





tory to an organization of over 3400 em- 





plant training courses conducted 






ployees. including more than 500 engineers. 

We have plants in Bedford, Lowell, And- 

over. Mass. and in Bristol. Tenn.. with flight 

test facilities at Oxnard. Calif. and White 

Sands. New Mexico. As a prime contractor 

we have overall responsibility for these missile 

systems--Hawk I for the Army and Sparrow III 

for the Navy. Preliminary design of still more 
advanced missiles is our added responsibility. 


by nuclear experts, and on the 






job training to prepare you for 






assignments i: 







® Controls and instrumenta- 
tion) (pneumatic, hydrau- 
lie, electrical. magnetic, 
servon) 















Printed circuit design 


Enviroumental testing for 
reactors, turbojet cngines, 
and associated power plant 
equipment 









We offer you vital. interesting work of paramount 










importance; excellent salary and advancement | 







. P . sas ° she ive ¢ re 
prospects. iasfocuaat working conditions. tuition sup- Comprehensive employee 
benefit program 


port plan for engineering courses and liberal fringe 






High Starting Salary 





benefits. | 


Relocation Paid 









expenses 


Periodic Merit Keviews 






If you are interested in the design, development 
and production of guided missile systems and have 
experience in these fields: 









whole course of both mili- 


tary and civilian aviation can he 








Aerodynamics Mechanical Design changed by the development of 
Stress Analysis Hydraulics aircraft’ nuclear propulsion sys- 
Circuit Design Systems Analysis tems at this major company. 





Electronic Packaging 
Opening- in the West 


and Midwest. 







Come in, telephone or send bricf resume to 


G. P. O'Neil 


Send resume in confidence. stat- 





ing salary requirements, to: 













MISSILE P-4070, Aviation Week 
SYSTEMS | Class ot ps . 
OIVISION - 


P.O. Box 12, N. ¥. 36,N Y 











BEDFORD, MASS. 
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ENGINEERS 





p+ & OFFERS YOU SECURITY 


Taelibachiteya} 





elie] ibit-te| 


creates unlimited opportunities 


Electrical, Mechanical Engineers 


Engineering Technicians 


1 
A 








Zt 
¥ 





AC'S new, modern 225,000 
square feet, glass-masonry, alu- 
minum plant (being built in sub- 
urban Milwaukee) is another step 
in GM's Electronics Division’s 


Permanent, Progressive Program. 


For a confidential opinion as to how YOU 
can fit BEST in ovr Challenging Program 
write to us today. 
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G M's long-standing policy of decen- 
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Dieses — MISSILE GUIDANCE 


—JET ENGINE FUEL CONTROLS — COMPUTERS 
— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 


AVIATION — AUTOMOTIVE 


ELECTRONIC PRODUCTS 


all offer you personally, opportunities that demand 


investigation. To arrange personal, confidential 


Milwaukee 2, Wisconsin 


interview in your territory, write today to 
fr. John F. Heffinger, 
Supervisor of Technical Employment 
AC THE ELECTRONICS DIVISION 
General Motors Corporation 


Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


Re ES age eg | a a 


chemical 
engineer 


for REPUBLIC AVIATION 





Li AH i 


Hid ut ml at 





: for manufacturing 
research and process develop- 
ment work in aircraft non-* 
SWEET MUSIC FOR AERODYNAMICISTS metallics. Must have experi 
: ence in reinforced plastics, 
design and tooling. Knowl- 
edge of polyesters, epoxy, and 
phenolic resins is necessary 
Experience in aircraft seal- 
ants, coatings, chemical mill- 
ing, metal cleaning and plat- 
ing and specification writing 
helpful. Ability to carry as- 
signments through develop- 
ment stage into production is 
essential. 











Among other advantages, Republic 

offers a comprehensive employee 
benefit program including company 
paid hospitalization and surgical 
insurance, accident and life insur 
| ance, tuition (2/3), 2-fold pension 

plan, individual merit rated in- 
| creases and many others 


Try this on your piano—or one of our ana- 


logue computers: | oe 
° ° | Mr. Paul Hartman 
Martin now is offering some of the most Employment Department 


QQ vervauc ALIarIay 


challenging and exciting opportunities avail- 
Farmingdalé, L.I., New York 


LAHAT il 


able today in the field of aerodynamics. 











Sound your “A” (or alpha) and put this to 
FLYING TIGER 


the test. From boundary layer control to heat needs 
AIRLINE MECHANICS 
barrier design...from Mach 2 to the escape Flight Line, Instrument, 


: ake , j Electrical, Radio 

velocity... Martin is working on it! 
Positions open at 

LOS ANGELES, CHICAGO, 


Result: Room for aerodynamicists who are 
DETROIT, IDLEWILD, N. Y. 
tuned to tomorrow. ee 
TOP PAY 
Contact J. M. Hollyday, Dept. AW-3, The All employee benefits 


Apply in Person or Write 


FLYING TIGER LINE 


Lockheed Air Terminal 
Burbank, California 


Glenn L. Martin Company, Baltimore 3, 


Maryland. 








HOW TO BE THE HAPPIEST CREATIVE 
‘ ENGINEER IN CALIFORNIA 


= VN Engineers (E.E., M.E., Mfg., Sales) can 
/ \ have the kinds of jobs that creative 
Rou. men dream about. Top salaries and 
ior benefits. Suburban locations in Fuller- 
< P ton, Newport Beach, Richmond, or 
“<~ Palo Alto 
Write Beckman instruments, inc.. 2999 W. 6th Street 


SS A TT | ase N11 a Se SS Los Angeles 5, California. Ask for Career File 16-C 
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IMMEDIATE OPENING 
FOR ROCKET CONTROLS 
ENGINEER 


Responsibilities will include 
supervision encompassing 
these areas: 


* Dynamic analysis of mechanical systems 
associated with Rocket Propulsion 
@ Mathematical description ! ontrolled 
ochet Hipetietitss th regard te ssstem 
at 
el! pretation of a ! ! “ 
cket components 
Analogue mputer simulation to p 
overall system study 


Qualifications Desired: 


® ey in we chanical or Electrical Enzineer 
hn “uivale 


* Kaperienes . aioe S s}stems 
analysis a ech ni on 


Salary commensurate with background and 
experience 
WRITE: Chief. Personnel Operations, 
Dept. 60-E 
Weapon Systems Division 
BELL AIRCRAFT CORPORATION 
P. O. Box 1, Buffalo 5, N. Y. 


or Call: Mr. H. Ackerman collect at 


Niagara Falis 7851, Ext. 7216 
‘or a personal interview 












TECHNICAL SALES AND 
SERVICE REPRESENTATIVE 


Experienced in aircraft instruments 
and accessories. Must have ability 
to organize and supervise an instru- 
ment shop and coordinate a service 
and sales program in the Miami, 
Florida area. 
Apply in person 
or write 


MR. JEROME A. CHURCH 


AIRWORK CORPORATION 


5245 N.W. 36th Street, Miami Springs, Florida 











EMPLOYMENT OPPORTUNITIES 


DRAFTING 
Opportunities 


“Top of the 
World”... 





/ ” ) . \ 
Here is an opportunity to jain an rao that 
offers unlimited possiqitities for job advancement \ 
and personal growth. \ 
We seek men to design and develop a nucleaf reactor 
for the propulsion of aircraft. There may be a piace for 
you in this dramatic and thrilling achievement! 
if you're a detailer, designer or a facilities design 
draftsman, fill out the coupon below and rush 
it to us atonce. 
\ 


ge ae 


—s- S——— 


AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


seneeacleecieresc 


P. O. Bex 132 Cincinnati 15, Ohie 
Dear Mr. Cowon: SSS Se Se See eww wa —-———= 
I'm interested in full de- Mr. John Cowan, Personnel Section A.N.P.D 


| | 
-_ etait) neon General Electric Co., P. O. Box 132, Cincinnati 15, Ohio ; 
Draftsman. Please send me | Nome | 
more information. | under- | Street | 
stand oll replies are held | City State | 
in strictest confidence. J 












HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Bell 47 


ROTOR-AIDS, INC. 
P. O. Box 1850 


Ventura, California 








AIRLINE MECHANICS 


We will have positions for licensed and non- 

licensed men with experience. To apply write 
CONTINENTAL AIR LINES 

Stapleton Field 


in March we open our new hangar in Los Angeles 
where all phases of airline maintenance will be 
performed on OC7-B. Viscount, and Boeing Jet 


nver, Colorado 








ENGINEERS 


Technical Reeruitiment and RELIABILITY OF InN. 
FORMATION concerning positions, why net con 
nunicate with us at ence! All position fee paid 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St 
Specialiafa in Ariation « 





und Electronweea 


It sou have been looking for an Employment Agency 
that is skilled in the STATE OF THE T of 


Phila. 7, Pa 








Royal Aircraft Needs 


SALES EXECUTIVES 


Extensive expansion program makes it nec- 
essary for us to add two high caliber sales 


TWO 


“ROYAL” 


OPPORTUNITIES 
ROYAL 
AIRCRAFT, 


PRODUCERS OF 


AMERICA'S 
ONLY ALL NEW 


FIVE-PLACE 
TWIN ENGINE 


AMPHIBIAN, 


“*ROYAL 
GULL’’ 


executives to our staff. 


e VICE PRESIDENT — SALES 


Top-Leve! management background neces- 
sary to organize and direct extensive sales 
program. Aircraft background preferred. 


@ REGIONAL SALES MANAGER 


Must have considerable experience in or- 
ganizing and supervising distributor opera- 
tions. Current pilot rating desirable. Must 


be free to travel. 


¢q---------------------- 





If you can meet these requirements and are 
interested in a real challenge, send your 
resume and a recent photo to 

MAX |. BLACK 





6784 W. National Avenue 
Milwaukee 14, Wisconsin 


Royal Aircraft Corp. 


Subsidiary of Kearney & Trecker Corp.) 
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EMPLOYMENT OPPORTUNITIES 


























IN CALIFORNIA 


Immediate Openings for 


HIGH LEVEL ENGINEERS 


experienced in the missile 
components field 


AERODYNAMICS (SUPERSONIC) GUIDANCE AND CONTROLS 
MISSILE STRUCTURES ROCKET PROPULSION 


Solar is now forming a new creative engineering group 
for a challenging new project. This is an exceptional 
opportunity to rapidly advance your career... while 
enjoying San Diego's vear-around sunny climate and 
unmatched recreational and cultural advantages. Solar 
is a medium-size company (2800 people in San Diego) 
founded in 1927. Personnel policies are advanced, 
including profit sharing retirement plan. Please send 
resume of your qualifications and education to Louis 
Klein, Dept E-132, Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, California. 


SOLAR 3 


AIRCRAFT COMPANY 





SAN DIEGO 
DES MOINES 





LIVE BETTER AND ACHIEVE MORE IN SUNNY SAN DIEGO 
2. rn Oa ee GVW 3 
: “te “3 Pky. 
. z 
we ss 


re 











Cook-out on the beach. Fishing is marvelous! Warm climate all year. Lunch by pool under palms. 
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Career opportunities 
in BOSTON 


are better 








than ever! 








Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of am autonomous division and advancement through 
association with the world’s largest producers of automatic 
controls. 


Gyro and Accelerometer Design Engineers 

Data Handling Amplifier Design Engineers 
Electrical Design Engineer for Automation Equipment 
Semi-Conductor Engineers for R & D and Production 


Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. L. Mannix, Personnel Director, Minneap- 
olis-Honeywell, Boston Division, 1403 Soldiers Field 
Road, Boston 35, Mass., or call ALgonquin 4-5202. 


Honeywell 


DIVISION 





BOSTON 
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EMPLU taicees CPPORTUNITIES 


THIS 


IS THE KIND OF 


ENGINEERING 
HELP 


WE NEED! 


Electronic En- 
gineering in 
telemetering, 
guidance, ta 
dar and part 
cularly circuit | 
designing 















i? 
Ze 


Hydraulic and 
Servo Engi 
neering in con 
trol and auto- 
pilots 











\ 
*\ 
eet 


Mechanical En- 
gineering in 
packaging and ‘ 
structures 


Please write us 
or mail coupon for 
full information. 


W. C. Walker, En ey Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 


1 am interested in this engineering field. 
| am a graduate engineer with degree. 
1 am not a graduate engineer but have _._ 
years experience 

Name 

Address 

City 

Zone State 
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EMPLOYMENT OPPORTUNITIES 


TEST 


ENGINEERS 
WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 















No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest. 


Investigate the Environment created at AC for its Advanced Development 
Programs on Missile Guidance and Aircraft Fire Control Systems 


OUR viitpicininel co LABORATORY 


of the most versatile laboratories in the © VIBRATION TESTING 
Pamaeee| ve a He | the 0 cess of a Major © COMPLEX WAVE ANALYSIS 
ni zs : ee gee ; if cop cacy # LOW TEMPERATURE ALTITUDE 
equipment and lab facilities and with the top men © SHGH TEMPERATURE 

nae : coche coeasecl in the follows meg REMABILITY EVALUATION 

of TestiActivities ° INSTRUMENTATION 


Mr. John F. Heffinger, Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2. Wis. 


AERODYNAMICISTS 


for 
Airplanes - Helicopters - Missiles 


We have a variety of stimulating assignments for experienced Aerodynamicists 
your choice of airplane. helicopter. convertiplane, or missile development projects. 
Also needed are Wind Tunnel Test Engineers for work in our own low-speed wind 
tunnel and at other test facilities. 








Continue your professional development on our new $6,000,000 “Engineering 
Campus.” Opportunities for advanced engineering education. Responsibilities and 
remuneration to match your experience background. 


For qualified applicants, interviews can be arranged at your convenience—either 
in your city or at the McDonnell plant. Moving allowances, and assistance from our 
Housing Department upon arrival in St. Louis. If interested. send detailed expe- 
rience resume to: 


RAYMOND F. KALETTA 
TECHNICAL PLACEMENT SUPERVISOR 
PO BOX 516, ST. LOUIS 3, MISSOURI 


MSDONNELL Z, 2 C2rontn 











DESIRE CHANGE 
Mature man, presently Sales-Manager aircraft 
component company. desires change Many years 
aviation, former test pilot, have personal friends 
in engineering depts. all aircraft and missile fac- 
tories Free to tra el continuously. also foreign 
Like unusual, difficult. or new product promotion 
Able to call anywhere for personal interview 
W-4163. Aviation Weel 
Classified Ady D ron E x. 2 x. Y 


Don’t forget 
THE BOX NUMBER 


when answering the classified advertisements 
in this magazine. Its our only means of 
identifying the advertisement you are an 
swering 





ee eee ee ee 

















i x f 1 
AW DORA / oof 
CHIC AGE oN MV nA I 
SAN FRANCISCO ¢ j 
Laos ANGELES ! W. 6th 













POSITIONS VACANT 


Wanted—tight engineers. Will train person- 
! ene ne Vv t- 


h 


Wanted: A & E Commercial Pilot — Sastew- 
trie ernuine i nu 


Carbleed tau cay aiaieiemae ect ition oF 


t © ratings, ave t« ‘a es confidentia 


I 2-3 \viatior Week 

Supt. of Maint. Lake Central Airlines, Min 

ley exp p. Maint. positions. Ad 

ministrative exp. req'd Engineering back- 
vsund desirable. Write Director o f Personne! 


Lake Central Airlines, Weir Cook Airport 
Indianape Indiana 


Assistant and Cnenene Sereeter of Engi- 
nee \ble suny D rested ' 
teaching and research in equal amount. We 


a taff 





POSITIONS WANTED 


aR. coy 5 Me Chiet; yvappantall be 
kk I “ year craft-Missile ex] ‘ t 
n = a System hévet tructural-elec 

or étketidaleal and experimental energy 
held Capable organize ind manage crea- 
t ‘ sale conscious Salary rea ] 


rw lou \viation Week 


Executive Raethesd Sotecins am, pilot last 

veal or dlesta ' C16 IM 
Ct: Co-Pilot \&I Wont let Class opera 
tion on Lockheed. PW-14166. Aviation ‘Week 


Eleven years General Management Gomumer- 
cial ASMEL, personable = single ready 
Resume on req. PW- 1050, Aviatior ‘Week 


Chief Pilot and Co-Pilot Seen expe- 


rienced executive f ! *resently em 
ploved with one of nation’s largest corpora- 
tions. Desire to make change. Top references 
PW-411 Aviation Week 


Administrative position desired by current 
test pilot. Over ie ours neluding centur 

series jets and multi-engine aircraft. Educa- 
tion and wide experience n sales, public 
relations, accounting, and training activities 
Some experience with aircraft) maintenance 
ind production, Twenty vear of diversified 


experience in the aviation industry. Person- 
able. aggressive. age 3 family. Current an 
nual earnings over S1S.000, Sound reason for 
making change. Require 60 days’ notice 


emplover. PW-1108, Aviation Week 





UNUSUAL OPPORTUNITIES 
can be found each week in the 


EMPLOYMENT SECTION OF 
AVIATION WEEK 
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"How to make the most 
of your engineering career 


ONE OF A SERIES 


go where 
research gives you plenty 
Bg spam hons chprpen aol 


such is the kind of research available in 
the company you join. 


This, by no coincidence at all, is another 
area in which Boeing can be of real help to 
you. Boeing backs its engineers with one of 
the most extensive arrays of research 
laboratories in the industry. In addition, 
electronic computing and data processing 
equipment gets you the answers you want— 
fast. So do such facilities as the huge Boeing 
Flight Test Center. And the Boeing wind 
tunnel, most complete and versatile privately 
owned tunnel in America. This outstanding 
facility, capable of velocities up to Mach 4, is 
at the full-time disposal of Boeing engineers. 
It has enabled Boeing to gain more wind 
tunnel time in the field of jet aircraft 

than any other company. 


These facilities help Boeing engineers 
maintain leadership in advanced fields of 
flight. They help Boeing research engineers 
and scientists extend the boundaries of 
knowledge in many fields. They could 
help you get ahead. 


At Boeing you'd enjoy many other 
advantages; a high starting salary, career 
stability, a liberal retirement plan and 
company-paid graduate study programs. 
There are family advantages too; a choice 
of three sections of the country, each with 
excellent housing and schools, shopping 
centers and abundant recreation 

facilities for the whole family! 


SBI EMN ig 


Today take a step toward career progress— 
fill in the coupon and mail it—now ! 


JOHN C. SANDERS, Engineering Personne! 
Administrator — Boeing Airplane Co., 
Dept. C-60, Seattle 24, Wash. 


FRED B. WALLACE, Chief Personne! Engineer — 
Boeing Airplane Co., Dept. C-60, Wichita 1, Konsos 


H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplone Co., Dept. C-60, 
230 New Haven Avenue, Melbourne, Florida 


Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Nome — 





School (s) _Yeor (s)____ Degree (s)______ 





Address_ 





J eh ee 


Telephone number 


EMPLOYMENT OPPORTUNITIES 





MATERIALS STANDARDS ENGINEER FOR RATES 
Semmes «= OR INFORMATION 


Position Responsibilities: to develop departmental ma- About Classified 


terials enginecring standards; participate in company, indus- *-. 
try, professional society and governmental standards work. Advertising, 


Advise allelements of the department of materials engineering 


Standard 7 
4 oa ree 


Position Requirements: At least five years’ experience in 


materials engineering standards at professional level in the ~— q//, Gi Hy; lf 
evaluation and application of ferr s and non-ferrou “tal ic rattw-. 


us metals, 


Plastic ceramk and other engineering materials 4 
Since our Standards Engineers act as expert staff consultants fic ra 1). ANC sl Vou. 








to the entire organization, an ability to perate effectively 
with different groups and individua plus a demonstrative 
Capacity for analytical thought, ts essential ATLANTA, 3 
Salary and benefits are liberal, and the facilities and equip 801 Rhodes-Haverty Bidg. 
nent t We hold Rage ' WAlnut 5778 
Please send resume 9°"! sre excellent. We hold prime contracts of a long-term R. POWELL 
in confidence to: nature with all of the armed services. Our Manager of Engi- 2 
Mr. John Watt Necring Administration will review 5 resume and, if your BOSTON, 16 
Technical Recruiting «= Qualifications are appropriate. invite you to visit our Phila- 350 Park Square 
Room 569-2 delphia location at our expense for a personal interview. HUbbard 2-7160 
If you prefer, you need not reveal the name of your present H. J. SWEGER 
oy en CHICAGO, 11 
ah MISSILE & ORDNANCE SysTems DEPARTMENT 320 No. Michigan Ane 
- MOhawk 4-5800 
W. HIGGENS 
GENERAL €@ ELECTRIC J. BRENNAN 
3198 Chestnut Street ¢ Philadelphia 4, Pa. CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
wv CLEVELAND, 15 
nn 1510 Hanna Bldg. 
SUperior 1-7000 
) Acrvodynamics | W. SULLIVAN 
Engineers r). Thersnodunaaa = DALLAS, 2 


Adolphus Tower Bidg., 


CHECK THIS LIST OF OOS = Den anaride 2-004 





Fluid Dynaniies Riverside 
D. BILLIAN 
PROFESSIONAL SKILLS Heat Transfer = 
= | DETROIT, 26 
Ewperimental Analysis 856 Penobscot Bldg. 
. 3 == WOodward 2-1793 
z Experience in one or more of these fields = W. STONE 
= may be your passport to an unusual job = 
: ng otic LOS ANGELES, 17 
The positions we are talking about involve complex theoretical and 1125 W. 6 St. 
analytical work. Specific assignments involve developing compo- MAdison 6-935] 
nents for new small turboshaft, turboprop and turbojet power C. F. McREYNOLDS 
= plants for helicopters, convertiplanes, and other small aireraft. > D. BRENNAN 
These components include: = D. PEPEE ANS 
‘ , ’ ‘ NEW YORK, 36 
* compressors - turbines - combustion systems + ducting - nozzles - diffusers : : 
. = 330 West 42 St. 
These opportunities for advanced work can lead to positions on = LOngacre 4-3000 
either the specialist or management side of engineering. The benefits = S. HENRY 
are extensive, ane the location—in the New England area—rates = F yeu 
high in culture, education and recreation. = 
Wit ‘sod ‘ F = PHILADEPLHIA, 3 
rife tn complete con idence ” = 17th & Sansom St. 
P-4110 Aviation Week, Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y. Rittenhouse 6-0670 
= H. BOZARTH 


ii di TURE RAAT Wut ul di Ais ST LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


EMPLOYMENT PROBLEM ? Ww. HIGGENS 


When you are in need of specialized men for specialized jobs, contact SAN FRANCISCO, 4 


them through an employment ad in this pteaion. as nn 68 Post St. DOuglas 2-4600 


AVIATION WEEK P.O. Box 12, New York 36, N. Y. W. WOOLSTON 
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MANAGER 
AIRCRAFT DIVISION 


A well-established century-old company offers an exceptional opportunity 
for a capable executive to manage its Aircraft Sub-Contract Division. The 
Division is currently producing a multi-million dollar volume of business. 
principally in the field of aluminum honeycomb air frame and reinforced 
fiberglass plastic components. A list of prime contractors who are custom- 
ers of this Division would include nearly every major aircraft company in 
the U. S. This Division is well known and respected in the aircraft field. 


The man selected will have had major air frame experience. with par- 
ticular emphasis in planning. scheduling and meeting production commit- 
ments. He must be cost conscious: and although specific honeycomb and/or 
reinforced fiberglass experience is desirable. we are more concerned that 
he be an experienced and effective administrator in this field. Immediate 
emphasis and attention would be placed on the production problems of the 
aluminum honeycomb division. However. ultimate responsibility will en- 
compass all areas of the business; i.e.. manufacturing. engineering and 
sales of all products in the Aircraft Division. 


This position offers a top salary. a substantial bonus and other attractive 
benefits in addition to pleasant living conditions in a Midwest location. A 
confidential interview may be arranged locally or in a major Midwestern 
city. Send complete resume to 


P-4139 Aviation Week 
520 N. Michigan Ave., Chicago 11. Ill. 








SALES ENGINEER 


If you have had 5 or more years’ ex perience 


‘Aircraft selling machinery, airframe components, in- 


struments or similar equipment, an engineer- 


Ground ing background, military experience and a 
thorough knowledge of military procurement 

$ t methods, we have an excellent opportunity 
uppor for you as a Sales Engineer to the Military. 


H 4 ° . 
Equipment Your headquarters will be at our home office 


and your territory will consist of all the mili- 
tary procurement agencies. 





PERSONNEL DEPARTMENT 


CONSOLIDATED DIESEL ELECTRIC CORP. 
880 Canal St., Stamford, Conn. 











YOUR ORGANIZATION 


Is It complete? 
Are you expanding it? 


Making Replacements? 
Naturally, you are anxious to secure the most suitable man or men avail- 
able. You want men with the special training that will make them an 


asset to your organization. You can contact such men through an adver- 
tisement in the Employment Opportunities Section of AVIATION WEEK. 


Classified Advertising Division— 


AVIATION WEEK 
330 W. 42nd St. New York 36, N. Y. 
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SEARCHLIGHT 
SECTION 


PPORTUNIT 


EQUIPMENT JSED or RESALE 











SPECIAL SERVICES 




















SCHOOLS 








MECHANICALLY INCLINED MEN 


needed for Careers in Jet Industry . 


As Jet Mechanics. Overhaul. Maintenance, Service 
with Opportunities tor Bigger Pay. Better Jobs 
Security For informatio on first all-Jet Home 
Training 


UNITED JET SCHOOLS 


Dept AW. International Airport, San Francisco 











IF YOU RENDER A SERVICE TO THE 
AVIATION INDUSTRY YOU SHOULD 
INQUIRE ABOUT THIS SECTION! 

Write 


Classified Advertising Division 
P O. Box 12, New York 36, NY 














WANTED 


GRUMMAN GOOSE 


SEND COMPLETE INFORMATION AND PRICE TO 
W-3817, Avia n Week 


\nge 








SPARKPLUGS WANTED 


Surplus or used aircraft sparkplugs antes rw 1 
prices paid for R_B. 19R, 48582. 5/2. § 5 5 
23R, 27-R, 23, 21282, 31282; R.P. 438 ‘le Pry ‘8: 
L.S. 48: A.C. (81, 281: R.S. 19-2R, 14-1R: B.C 
OR; R2-14-R; R-214: RN. 5/3; 59082, 61582 638° 


as 
RADIO & ELECTRONICS SURPLUS 
14000 Brush St Detroit 3, Mich 

















Prien ob \ ' « f af you 


Werk Poo 
Chloe ie \ Wieck nA I 
S4\ FRANCISCO ts 








FOR SALE 


New Bell a? BaG repens! parts. 1 3 off 
list. Stinson Field Aireraft P.O. Box s 
San i caiale Texas CApite t-S 3504 


New E- 7 Computers in leather case ($10.00 
th 


lhustrated directior manua 


Swi t) beth $6.95. Kane Aere Equip't 
os N. | ‘ord St. Oklahoma City, Okla 
WANTED 
“Wanted: Lodestar fuselage or pieces of 
fuselage Wanted fo letailed part 

\“ su6 Aviation Week 


BUSINESS OPPORTUNITY 


Patent for sale. Helicopter rotor Vanes for 
balancing side thrust of anti-torque devices 


th invention improves helicopter stability 
and increase- helicopter forward speed 
Nemeth Aeronauti« al Lab 54 N. Central 
Avenue, Chicago 1 
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SEARCHLIGHT SECTION 








now available—on display 


Deluxe Super-92 DC3 Immediate delivery, with new ship guarantee on 


airframe, and 800 hour guarantee on engines Completely disassembled and rebuilt 
Luxurious lounge interior, with all large cabin and picture windows. Flush loops, retroct- 
able tail wheel, lightweight landing gear doors, Collins and Bendix executive radio, many 
extras. Todoy’s fastest and quietest DC3 


Super-92 DC3 Nearing completion as deluxe Super-92 DC3 to our own speci- 


fications, but still early enough in work to incorporate some of your own custom require 
ments Will have all large windows, complete disassembly and overhaul, new ship 
guarantee, 800 hour engine guarantee 


. 
Low Time C471s A new one each month. They are now in various stages of dis- 


assembly, overhaul, and conversion at our four conversion centers in St. Louis, Toledo, 
McBride and Pompano, and can be completed with many of your own modifications, with 


choice of engines, radio and electronic equipment, and airframe refinements 


Grumman Goose Immediate delivery Freshly overhauled airframe, props, 


and engines (with crankshaft modification), new interior, new exterior paint. Light weight, 
late model. Omni, VHF, ADF, etc 


Grumman Gooses Now in early stages of overhaul, ready tor your own 


specifications 


Custom 18 Immediate delivery. New ship guarantee on freshly overhauled 


airframe, 800 hour guarantee on NTSO engines. Painted exterior, deicers, radome nose, 
Grimes beacon, all large cabin windows, Custom 18 enlorged interior, with modified front 
bulkhead, lavatory, snack bar, special seats Dual instrumentation, electric and vacuum 
L2 autopilot, Grimes lights, Sperry H5 horizon and C2 gyrosyn compass, dual 149H 
inverters. Collins 51R omni with 51V glide slope, A.R.C. omni, 50 channel VHF transceiver, 
standby AR.C. T20 VHF transmitter, Bendix ADF, 3 light marker, isolation amplifier, dual 
speokers, many extras. 


Remmert-Werner of Florida 
Pompano Beach Airport 


Phone Fort Lauderdale—JAckson 3-2950 
or Pompano Beach—3-2492 or 9175 





c-3 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 








NEW C-46 AIRCRAFT PARTS 


Wings-Model A & F As low as $1500.00 
Propeller Assy. (Ham Std) 23E50 $2695.00 
Propeller Blades 6491-AO & 6 $ 775.00 
Ailerons-Model F & A 

Tip Assy. - Fin 

Flap Assy. - Engine Cowl 

Valve Assy. - Ldg. Gear Uplatch 


Large C-46 Parts Inventory 
Quantity Discount to Dealers 
All Shipments F.0.B. Burbank 
Material Subject to Prior Sate 
All Inquiries will be Promptly Processed 


Phone: STanley 7-5378 


INTERNATIONAL AIRCRAFT MAINTENANCE CO 
Hgr 3, Lockneed Air Terminal, Burbank, Cal 








FOR SALE 
NOORDUYN NORSEMAN 


Excellent condition 


Total time on uircraft 705 hours. Engine 
TSO 250 hours.: Pontoons—ladders—boat 
rack. Entire airplane recovered with Irish 


linen May 1954 Address inquiries to: 


JOHN W. GALBREATH & CO. 


42 E. Gay Street Columbus, Ohio 
Phone Capital 4-1106 














DC-4's 
Cargo or Passenger 


GRUMMAN GOOSE G-21A 


Serial =1161—N¥%5467—Total time 3000:20 Hrs.— 
Fuel capacity 300 gallons—Executive interior. 
i—Divan (three place) 2—Seats. 

Fabric is in good condition. Electric landing gear. 
Airplane is painted two shades of blue, with white 
top. Airplane is now in overhaul 

Engines Pratt and Whitney R-985 ANI4B. Hydro- 
matic propellers 


Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —56, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo. 


Peart sh 


eS wank 


“ 


1 ed ba aha TE AS * 


Radio Equi nt 
I—ADF BC-433G 
3—AKC, TILA VHF Transmitters 
i—Airadio TRA-1B MHF Transmitter 
1—ARC RIA Receiver 
1—ARC R-15 Receiver 
1—ARC R-13A Receiver 
I—BC-1023A Marker Beacon Receiver 
i—Bendix TAI2D Transmitter 
1 —RA2CA Receiver 


R. G HARRELL 








Heavy Floor and Cargo Door 


R-2000-9M2—Engines 
2876 Gallon Gasoline 






NORTH AMERICAN 
AT6-G 


Deal directly 


with owner 








. Available tor first 

‘ . Rt. 1 Box 41-0 “ Hitchcock, Texas " 
Complete Radio Equipment Phone Alta Loma, Texas 4314 or 5270 ae ae sir 
ortn American 
70 Passenger AT6.G Aircraft 
Overhauted 


Ready to Go 


NAVCO Lambert Field atvlag tt. 
St. Lovis, Mo. eats eae Sui bes 
Inc PErshing 1-1710 Immediate Delivery 


Contact Thomas Millstein Ge ee 
NATIONAL SURPLUS SALES CO. ARC. Bendix Collins . 
1800-14 Charlotte, Kansas City, Mo. Sperry Wiese 


Executive Aircraft Radio 


A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
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SUPER WIDGEON 


G44 & G44A.—''O” SOH and Conversion. 
3 Trade-ins available. 


GRUMMAN GOOSE 


2 Available—''O"’ SOH. A & E. 
Plush Metal Wings. 


MALLARD 


630 Hrs. Total 130 SOH. A & E. 
Al2 & Excellent Radio . . . Many extras. 


WELSCH AVIATION CO. 
60 E. 42nd St NEW YORK 17, N. Y. 
MUrrayhill 7-5884 











Deal Directly 
with Owner 


DOUGLAS 
DC-3 





Fully equipped, 
good airline ra- 
dio, 26 passenger, 
Wright powered, 
curreaty on lease 
to major sc 
uled airline, being 
used 7-10 hours 
daily. 






interested in sale lease back, straight 
lease or will consider outright sale. 
On tong term tease, monthly rental 
lowest ever offered. 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J, 
Hunter 6-7690 








FOR SALE 


LOCKHEED LODESTAR 


3600 Total Hours 


Dual Instrumentation & Radio bk wuipt Finest 
Executive Interior ane 3 alia enane i eseutly in 
Corporation Use by ginal Owner Located in 
Midwest $130,000 
FS-4173—Aviation Week 
ON. Michisgin Ave Chicago 11, Il 


SEARCHLIGHT SECTION 








OCORPORATION 


WRIGHT—P&W 


ENGINES & PARTS 





7139 Vineland Avenue, 
North Hollywood, California 
POplar 5-6202 

STanley 7-3361 




















UNUSUAL 
OPPORTUNITIES 


can be found each week in the 


SEARCHLIGHT 
SECTION OF 


AVIATION WEEK 


New Bell 47 


D & G helicopter anes 


50% off list. 
STINSON FIELD AIRCRAFT 
P. O. Box 1738 San Antonio, Texas 
CA 4-8434 








CONSTELLATION 049 


For lease, lease purchase or sale. CAA 
certificated. High Density Seating. Com 
plete Airline Radio. 


ASSOCIATED AVIATION SERVICES 


475 Fifth Ave New York 17, N. Y 
LExington 2-2864 
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PBY 5A‘S _ 


SALE OR LEASE 


Recently overhauled and rewired 
Modified for 2 crew, 15 Passengers, Cargo Doors 
Airline Radio and Instrumentation 


7 TIMMINS AVIATION 


LIMITED 


‘ Montreal Airport, Montreal 





AN HARDWARE & FITTINGS 


Stainless, Aluminum, Brass, Steel. All sizes—im- 
mediate delivery from world's largest shelf stock 
Buy direct trom manutacturer Lower prices— 
quicker service. Send for free wall charts showing 
complete tine of AN Fittings. 


COLLINS ENGINEERING COMPANY 
9050 Washington Bivd Culver City, California 











Inc. of inc. of 


Florida Toledo 


Lambert Field Pompano Beach Express Airport 


DCc3 Beech 


Specialists in Conversion, Maintenance, Overhaul 


inc. of 


St. Louis 


Lodestar 
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PHONE GENESEE 8 730! 


ARC ROCHESTER 11, N.Y. 
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AUTOMATIC PILOTS 





NAVIGATION AND 
COMMUNICATION SYSTEMS 
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TO WASHINGTON — BALTIMORE 


40 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 





*.» AIRWAYS, INC. 
:* Friendship Airport.Md 





Contact us for 
cor, limo, & 
hotel reservations. 
PAN-MARYLAND 


CAA certified 
repair station 
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AVIATION WEEK'S 
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an 


24+, Annual Inventory 
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Status of our country’s airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. “Inventory of Airpower™ Issue is the only source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 


Teams of Aviation WEEK editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering. manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign aizpower with 
particular emphasis on Russian airpower. 


INpustTRY as well as individual manufacturer’s sales, financial, employ- 
ment, production and plant statistics will be given. Included will be 
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Gets Close Attention from Engineering -. 
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PUBLISHING DATE 
FEB. 25, 1957 


of Airpower Edition 








‘‘Airpower in an kra 


of World Crisis” 


specifications on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighter-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
weported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 
fulness. 


“INVENTORY OF AIRPOWER™ Issue will be received as a regular weekly 
issue by aviation’s largest and most significant engineering-military 
management audience — AVIATION WEEk’s 64,193 net paid subserib- 
ers. (Current print order; 67,949; June 1956 ABC net paid: 57,900.) 


Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation’s standard reference on the subject. 


g-}Management...Your advertising will too! 


Get complete details by con- 
tacting Your AVIATION WEEK 
representative 


District Offices: New York 36, 330 W. 42nd Street; 
Philadelphia 3, Architects Bidg., 17th & Sansom Sts.; 
Cleveland 15, 1510 Henna Bidg.; Chicago 11, 520 N 
Michigon Ave.; Dallas 2, Adolphus Tower Bidg., Main & 
Akord Sts.; San Francisco 4, 68 Post St.; Los Angeles 
17, 1125 W. Sixth St.; Atlanta 3, 801 Rhodes-Hoverty 
Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 16, 350 
Pork Squore Bidg.; London EC 4, 95 Farringdon St.; 
Paris 8, 5 Ave. George VY. 
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The Jet Propulsion Labora- 
tory is u stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship. Inquiries now invited. 


JOB OPPORTUNITIES 


PO eee eee eeeeeeeeeeeeeee sees 


IN THESE FIELOS NOW 











IMPORTANT ACHIEVEMENTS AT JPL 





The Analytical Mind and Electronic Computers 


The Jet Propulsion Laboratory supports 
its research and development programs with 
extensive modern digital and analog com- 
puting systems. To this end our computer- 
equipment staff has made important original 
contributions in the development of new 
analog computer components, encoding 
techniques, and digital data handling equip- 
ment including advanced systems for han- 
dling the high volume output of supersonic 
wind tunnels. 

Though the computing machines have 
made dramatic contributions to the Labora- 
tory program, the central figures in this 


drama remain the applied mathematicians, 
engineers, and scientists focusing their 
analytical minds on the problems of their 
respective technologies and formulating 
them for computing machine solutions. 
Every technology applying to missile pro- 
pulsion and guidance is represented on the 
Laboratory: aerodynamics, guidance, instru- 
mentation, electronics, chemistry of propel- 
lants, propulsion systems, design and 
metallurgy. It is in this setting that applied 
mathematicians and computer engineers 
find rich opportunities for growth and 
achievement in scientific computation. 





COMPUTERS + APPLIED MATHEMATICS + DATA HANDLING « INSTRUMENTATION 
APPLIED PHYSICS * TELEMETERING * RADIO AND INERTIAL GUIDANCE 
GUIDANCE ANALYSIS + SYSTEMS ANALYSIS + ELECTRO-MECHANICAL 

MICROWAVES + PACKAGING » MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA 


CALIFORNIA 
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ENGINEERS 


Aerodynamics & Propulsion 


ANNOUNCES 


important openings on our 
guided missile research and devel- 
opment staff for men who wish to 
identify themselves with an organ- 
ization whose prime purpose is 
serentific advancement, 


Because the Applied Physics 
Laboratory (APL) exists to make 
rapid strides in science and tech- 
nology, staff members require and 
receive freedom to inquire, to ex- 
periment, to pursue tangential 
paths of thought. Such freedoms 
are responsible for findings that 
frequently touch off a chain reac- 
tion of creativity throughout the 
organization. As a staff member 
of APL you will be encouraged to 
determine your own goals and to 
set your own working schedule. 
You will also associate with lead- 
ers in many fields, all bent on 
solving problems of exceptional 
scope and complexity 


Equidistant between Baltimore, 
Md., and Washington, D. C., our 
new laboratory allows staf? mem- 
bers to enjoy suburban or urban 
living and the rich cultural, edu- 
cational and research facilities 
offered by both cities 


Openings Exist in 
These Fields: 


DEVELOPMENT: Stability ond contro! enolysis; 
ramet engine design; preliminary design and 
wind tunnel testing 


RESEARCH: Interference ond heat transfer 
gerodynumics, hyper 
sonics, turbulence, chock wove phenomena; 
ombustion 


phenomeno nternoa! 


The Johns Hopkins University 
Applied P hysics Laboratory 








SEND NOW FOR OUR NEW 30 

PAGE PUBLICATION DESCRIBING 

IN DETAIL THE SCOPE OF THE 

LABORATORY'S PROGRAMS AND 

THE UNIQUE ENVIRONMENT IN 

WHICH STAFF MEMBERS WORK 
AND LIVE 


WRITE: 
rofesstonal Staff Appointments 
The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 
8615 Georgia Avenue 
Silver Spring, Maryland 
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friation Week welcomes the opinion 
of its readers on the issues raised in the 
magazines editorial columns, iddress 
letters to the Kditor. Aviation Week. 
630 W. 42 Se... New Fae. %. FY. 
Try to keep letters under 300 words and 
give a identification, We will 
not print anonvmous letters, but names 


genuine 


of writers will be withheld on request. 
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Pilot Simulation 
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JET+ PROP=PROP-JET! 


A powerful turbine ¢ nipled with the 
hich propulsive etheoien 
ler. Now settiag in mili- 
tary transport, the Allison Prop-Jet 
will be backed by two ve 
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ROYAL DUTCH 
AIRLINES 


KLM Roval Dutch Airlines, the world’s first airline, 
steps into the jet age of world air travel by ordering a 
brand-new fleet of 7-mile-a-minute Lockheed 
KEx_ecrras with Allison Prop-Jet power. 


KLM made this selection after careful evaluation of all 
propeller-type aircraft power plants now built, or soon 
to be available. 


The 15,000 horsepower of the four Allison Prop-Jet 
engines will aving the Lockheed Evectrra through the 
air at well over 400 miles per hour, cutting KLM’'s time 


schedules by 30¢ and providing new smoothness and 
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AMERICAN-BUILT FOR THE JET AGE pre PA ER TRAVEL 


LISON PROP - JET POWER .}' 


ay 
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Allison 
Prop-Jet 
Power 


A new “Treat to go Dutch” for world air travelers 


quiet comfort over KLM’s 152,000-mile air network. 


What's more, it can operate out of “short-hop” airports 
with runways shorter than those required by today’s 
four-engined transports. 


In sclecting Allison Prop-Jet power, KLM has demon- 
strated the same foresight that has marked the purchase 
of Allison Prop-Jet engines and Aeroproducts propellers 
by 5 major U. S. airlines 
Braniff and Western 


American, Eastern, National, 


ALLISON DIVISION OF GCNERAL MOTORS ® Indianapolis, Indiana 
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